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torn and the hole becomes elliptical, it should be 
































ON THE CARE AND MAINTENANCE OF IRON | Fracture, large crystals. 


BRIDGES.* 





BY HENRY D. BLUNDEN, M. AM. SOC. C. E. 


valuable rs have been both read and 
oe before this. society on the design and 
construction of iron bridges, but of their care and | 
maintenance after erection we have heard very 
little. Indeed, it seems to be the ee a 
among almost all classes, that when an iron bridge | 
is once erected, painted and the floor down, it is 
to last forever, requiring no care except an occa- 
sional coat of paint, and as an omission of this 
latter does not immediately affect the strength of | 
the structure, it is frequently neglected. 
After a close examination of a large number of 
bridges in different parts of the State during a) 


| the strength of a bridge for man 


| twice. 


Elastic limit, 36,000 pounds per square inch. 

No elongation. 

No reduction. 

Although corrosion may not materially affect 
years, it most 
assuredly will in the long run. The writer, in the 
case of one railroad crossing over another, re- 
moved from a three by (3 1") one inch flat bar 
of iron, in the bridge, scales almost one (/;"') six- 
teenth of an inch thick; this bridge had only been 
erected (10) ten years, and had been painted 


Without going into the question of design, there 
is one point that appears to the writer as faulty. | 
For instance, in a double track, two-truss, | 
through bridge with four parallel stringers, it is 
customary for the truss pedestals to rest on fric- | 


reamed out and a larger rivet inserted, that is, 
provided the elongation be not more than 14 of an 
inch 

Shouk 
the rivets after replacing become repeatedly loose, 
afulland accurate description of the defective 


reater than the diameter of the old rivet. 
the plate be torn toa greater extent, or 


arts should be submitted promptly to the Chief 
Ungineer. 
When a bridge has been put in proper adjust- 


ment, the nuts and turn-buckles on the hangers, 
counters, lateral and sway-rods must be clamped 
in place and not altered. 
span all of the parts will expand and contract so 
nearly alike that loosening or tightening the rods 
is unnecessary, and only productive of excessive 
strains in some of the members of the truss. 


In bridges of ordinary 


Examinations.—Thorough examinations of 


tion rollers at one end, and to be bolted to the | every bridge should be made as often as possible, 


masonry at the other, while the ends of the | certainly not less than once in every thirty days, 
stringers rest upon sliding plates or a timber wall|and more frequently upon those bridges which 
plate bedded on masonry. | have some special weak points. Everything per- 


period of nine years, I am satisfied that they are | 
invariably shamefully neglected. : ; 
Asa general rule, the immediate care of iron! To obtain uniform results, should not the ends | taining to the bridge and its surroundings should 
bridges is leftto men who know nothing either | of the stringers rest upon a beam connected to the | be carefully inspected, and a report, giving the 
thecwetionliy or practically of the design or manu- | end pedestal, thereby throwing the entire weight |condition of the masonry, superstructure and 
facture of the structures they look after. To screw | of the structure on the two fixed and two movable | track, with any recommendations thought neces- 
everything up tight seems to be the order of the points? | sary, should be forwarded to the Chief Engineer, 
day, regardless of consequences. If a rivet be-| False economy is often the cause of a very poor | and in no case must extensive repairs or any alter- 
comes loose they replace it—perhaps the same | figor, For the sake of saving a few pounds of | ations be made in a bridge until the same shall 
rivet two or three times in as many months— iron, the flange section of a stringer is made of | have been approved by him. 
seldom asking why such rivet becomes repeatedly | two angles and a short cover plate, thereby neces-; Painting.—A!l of the iron work should be 
loose. | sitating a variety of notching down to give the | ed at least once in every three years, but 
Some of the causes of undue wear and tear to ties an even surface. A section of two larger | 
bridges are as follows : f |angles would obviate any notching except the 
The ties not having an even bearing on the | ordinary sizing of the tie. tected. 
stringers, with rails not properly spiked to the} Corporations very seldom take into considera-| Whenever the entire structure is to be painted, 


ties. The result of a passing load, with this con- | tion the cost of a floor and its future maintenance | all rust must be thoroughly scraped off or other- 
dition of affairs, is a constant pounding, first from | 


— 
should 
rust spots appear between the periods of painting, 
they must be scraped and re-painted as soon as de- 


the rail to the tie, and then from the tie to the 
structure. Imperfect track at the bridge ap- 
proaches, and too large openings at rail joints im- 
mediately on the bridge, are often the causes of 
very severe shocks. 

The expansion on (rollers, etc.) 1s generally out 
of sight and hardly ever kept clean. Insufficient 
Seles is often the cause of serious trouble. The 
writer, in 1875, saw the fixed end of a 180-ft. span, 
double track railroad bridge push the granite ped- 
estal to which it was bolted into the back wall on 
account of the free end being blocked by the fixed 
end of the following span. 

Improper anchoring down of the fixed end is 
another source of trouble, especially if the brid 
be on a grade. For instance, in a double track, 
two-truss, through bridge the tendency is for one 
of the trusses to move in the direction of the traf- 
fic, the other remaining nearly stationary, In such 
a case the lateral system has a good deal more to 
do than it was designed for. 

Poor masonry is also the cause of much mischief. 
No amount of anchoring or care with the rollers 
is of any use unless the masonry be in a condition 
to resist the thrust of expansion and contraction 
of the structure. 

The free action of friction rollers is often 
blocked by the accumulation of dirt in front of and 
around them, Cinders ground to powder by the 
action of the rollers will, after being moistened by 
rain, form a concrete so hard that a hammer and 
chisel are required to remove it. If this is not fre- 
quently done the movement of the rollers will 
eventually be prevented and the truss must then 
— slide on top of the rollers, or move the bed 
pilates. 

Cast-iron pedestals are often so constructed that 
drain-holes are necessary. When these holes are 
over the rollers they invariably become channels 
for all kinds of dirt as well as water. 

Imperfect, or rather uneven, adjustment of the 
laterals will give a wavy motion to te trusses 
under passing loads, causing a working at the 
joints. This is especially dangerous with cast- 
iron chords or wrought-iron chords with cast-joint 


xes, 

In bridges with floors suspended from {J bolts, 
severe shocks are often given to the structure by 
the uneven bearing of the cross-beam on its seat. 
If the be in pairs, unless most carefully 
tightened up and the seat given a uniform bearing, 
one pair will carry by far the largest part of the 
load. The same trouble occurs with the stringer 
seats on the cross-beam. 

_ The over tightening up of the counters will re- 
lieve the main rods and chords of a part of their 
dead load. Under this condition of things, on a 
load being applied, the counters are improperly 
strained, and the main rods and chords receive 
more or less shock, ending in the final breaking of 
the counter. If the chords be not properly packed, 


a chance is given for the eye-bars to move; the | 
the cutting of the pin or the | 


result of this is either 
distortion of the pin-hole. 

The writer tested a sample cut from a counter 
broken under the above-mentioned conditions, 
with the rollowing results : 

Ultimate, 44,000 pounds per square inch. 





* Read before 
Oct. 18, = 


Society 


American Society of Civil 
1882, and 
December, 1902 = 


Transactions of the 


in canvassing proposals for bridges. Many of 
those now built have floors which it is almost im- 
possible to renew, either in whole or in part, with- 
out disturbing the entire structure. 
SUGGESTIONS FOR THE CARE AND MAINTENANCE OF | 

IRON RAILROAD BRIDGES. 


Track.—The track for ‘a distance of 500 feet on 
each side of the bridge must be kept in perfect 
line and surface. If on a curve, the proper super- 
elevation should be maintained and the rails care- 
fully bent, not sprung, to the required radius. 

hen a bridge is at the foot of a grade, an 
elastic timber floor, upon which the rails are to be 
placed, must be carried back from the abutments 
at least 50 feet. This is especially necessary when 
the filling behind the abutments is of material 
easily affected by the frost. 

Ties—Ties must be of sawed timber, evenly spaced 
and carefully sized to a uniform depth at the 
stringers, upon which they should have a full and 
even bearing. Whenever a tie becomes soft and is 





cut into by the stringer, or by the rail, a hardwood | four members and one visitor present. 


wise removed, and the new paint applied evenly 
and not daubed on. 

The above suggestions are presented by the 
writer as the result of an extended experience ona 
long line of road (the New York, Lake Erie and 


| Western), with the hope that engineers of other 


railroads will also submit their ideas, and that out 
of the resulting discussion a greater knowledge of 
this important subject may be generally dissemi- 
nated among those having the care of such struc- 
tures, Greater safety to the public will certainly 
be the result. 

—— i oe me 
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Record of Regular Meeting, March 17, 1883. 


President Henry G. Morris in the chair; twenty- 
Mr. Chas. 


shim must be used until the tie can be replaced. | A. Ashburner read a paper on *‘ A New Method of 


The rails must be well spiked and drawn down to | Estimating the Contents of Highl 
every tie; and at the lowest temperature the opén- | Beds as Applied to the Anthracite 


Y Plicated Coal 
‘ields of Penn- 


ing at the rail joints must not exceed 3g of an|sylvania.” The questions of the future production 


inch. 

Guard Timbers.—Guard timbers, notched and 
screw-bolted to the ties, must be placed upon every 
bridge ; they must be drawn down tight to the ties 
and keptso. Whenever the guard timbers extend 
havent the bridge, they must not be rigidly con- 
nected with the guard timbers upon the bridge, 
All old spike oa bolt holes in ties or guard tim- 
bers must be plugged. 

Wall Plates.— Where timber wall plates are used 
care must be taken to give them a full bearing 
upon the masonry. 


Masonry.—The piers and abutments must be 
| kept clean and free from cinders and refuse ma- 
| terial. All joints should be well pointed up, and 

frequent examinations made to detect fractures, 
or any signs of unequal settlement or movement of 
any kind. Whenever the masonry appears in the 
least degree insecure, a detailed statement of the 
facts should be sent at once to the Chief Engi- 


neer. 

Iron Work or Bridge Proper.—Frequent and 
careful inspection must be made of all the iron 
work of the bridge, and especial care given to the 
friction rollers, pedestals and cast-iron work as 
being the parts most liable to give trouble. The 
rollers must be kept clean, so that they can move 
readily, and also be placed and kept at right angles 
to the line of bridge. If they cannot be cleaned 
from the outside, the trusses must be raised, the 
roller frames taken out, cleaned and replaced. 
Pedestals must be examined frequently to see if 
they are cracked or otherwise insecure. The nuts 
on the anchor bolts must be set up tight, and the 
drain-holes, if any, kept free and clear. 


bridge, and 


chord joint These 


xes. 


Cast-iron in any form 1s objectionable in a 
icularly so when in the shape of 
uire constant watch- 
| ing, apengy eon in cold weather ; and should any | much less. A practical test has been made of this 
| crac 


and ultimate exhaustion of these fields are of the 
greatest importance. In 1860 the population of 
the United States was 31,443,321, and 8,513,123 tons 
of coal were produced, i.e., actually shipped to 
market ; in 1870 the population had increased 22 
per cent. (88.558,371) and the production of anthra- 
cite was nearly doubled, being 16,182,191 tons. 
For the year 1880, with a population of over 
| 50,000,000, the product was 23,487,242 + tons. In 
1882 the actual production was over 30,000,000 
tons. It has been variously estimated that the 
|470 square miles containing this coal in Penn- 
sylvania, will be entirely exhausted in from 140 to 
204 years. While Mr. Ashburner does not estimate 
the ultimate exhaustion, he has devised a method 
for estimating the contents of these fields, from 
data now being obtained by the careful and prac- 
tical geologi and mining examinations of the 
State Survey. The exact position and detailed 
structural shape of the coal beds are first mapped 
by 50-ft. contour lines along the floor of the beds, 
giving, completely and satisfactorily, their geo- 
metrical construction and shape. These surfaces 
are then developed into planes by the develop- 
ment into straight lines of the line of the bed as 
cut by paralleled section planes 1,600 feet apart. 
This graphical method is attended with errors which 
are mathematically discussed and which have 
been formulated by Mr. Arthur Winslow, member 
of the club. This method does not give the true 
area of the surface of a sphere, cone, or trian- 


gular trough. In the case of a sphere it gives 
4 of the true area; in a cone, the area increases 


directly as the secant of the angle which the pitch 
of the cone makes with its axis ; and in a triangu- 
lar trough, which more nearly represents the 
| shape of the anthracite basins, the error is ve 


or imperfections be discovered, report of | method in the Panther Creek basin, between 


| the defect, as much in detail as 

| at once submitted to the Chief 

| The rivets in the bridges sh 

from ti 
pla 


ineer. 





be examined | coal 
me to time, and loose ones cut out and re-| After the areas are thus found, the contents are 
ced as soon as possible. If the web sheet be ' obtained by careful measurements made in the 


ible, should be | Mauch Chunk and Tamaqua, and the maximum 


possible error in estimating the surface area of the 
beds was found to of 1 per cent, 
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mines to ascertain the actual number of tons of 
coal which are contaiced in a unit (1 acre) of bed 
area. In this way it has been estimated that the 
above basin originally contained 1,032,000,000+ 
tons; that the area under development originally 


| the 


ENGINEERING NEWS AND 


wood or steal the lining out of the stove. 
The agent is in his element when the train isa 


|few hours behind, and he sits at the telgraph in- 
| strument working as if the world rested on his 


contained 92,000,000+ tons, out of which latter | shoulders. You listen to the constant click of the 


area 54,000,000 + tons have been taken. 

The Secretary presented, for Mr. John Marston, 
an illustrated set of formule for railroad turnouts 
and crossings. 

Mr. John T. Boyd exhibited ribbons of phosphor 
bronze with which he had experimented with a 
view to its use for tape lines, in mine, shop and 
other work, where the danger of breaking the 
ordinary steel lines is very great and where the 
contact of the tape with substances in themselves 
injurious to it renders frequent wiping and con- 
sequent scouring off of the figure necessary. 
The phosphor bronze ribbon was found to be ex- 
tremely tough, but, in addition to the difficulty in 
its manufacture into this shape, it was found that 
after it was bent at a sbarp angle it would not 
straighten out, thus decreasing the length of the 
line. As using the hammer to straighten it would 
increase the length, the experiment was not prose- 
cuted further. 

Tre Secretary presented a system of reduction 
tables which he had made to facilitate long and 
tedious multiplications and divisions. 

HOWARD MURPHY, Secretary and Treasurer. 
ep ee > oe Se 
AMERICAN SOCIETY OF CIVIL ENGINEERS, 

The regular meeting of the society was held 
Wednesday evening, March 21, Vice-President 
Wm. H Paine in the chair, John Bogart Sec- 
retary. 

The death on March 8 was announced of James 
O.Morse, one of the earliest members and who had 
been secretary of the society for fifteen years, and 
treasurer twenty-one years. An interesting col- 
lection of specimens of native wood was presented 
by John M. Goodwin, member of the society, The 
subject of a continuance of tests of structural 
materials was considered. The secretary made a 
statement of what had been done up to the pres- 
ent. Mr. O. Chanute, chairman of a committee 
on this subject, related the effort that had been 
made to secure larger appropriations from Con- 
gress ; and the subject of the best method for con- 
ducting and continuing tests and of collating re- 
sults so as to secure desirable information was 
discussed by Messrs. A. P. Boller, L. L. Buck, 
Jobn Bogart, O. Chanute, T. C. Clarke, Theodore 
Cooper, Charles E. Emery, Robert L. Harris, 
Charles Macdonald, Wm. H. Paine and 8. H. 
Shreve. Letters were read from General S. V. 
Benét, Chief of Ordnance, stating that the pro- 
gramme adopted for continuing tests of structural 
materials would be carried out on the Watertown 
testing machine to the extent of the very small 
amount 4 ey by Congress, and the circular 
from the Chief of Ordnance, embracing that pro- 
gramme, was also read. A resolution was adopted 
to the effect that it was the sense of the meeting 
that a special committee should be appointed b 
the board of directors to prepare and promote suc 
a programme of tests of structural materials as to 
secure the best results possible from the Water- 
town arsenal experiments, 
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THE STATION AGENT. 


One of our exchanges has been discussing the 
station agent with the following results. The 
account will be appreciated by all who travel and 
ever have occasion to stop at small settlements on 
new lines of road :—Men who travel a good deal 
never cease to wonder how it is that the crossest 
depot agents that can be found are always located 
at junctions, where there is nothing but a depot, 
a store and a saloon, but such is the case. A trav- 
eler gets to a junction, and goes into the depot to 
find out when the train leaves and the ticket win- 
dow is closed. He looks around and finds that the 
agent is helping unload freight, or is upon a side- 
track coupling cars, or is over across the track 
helping a farmer kill hogs, or has gone to the ad- 
joining town with a team, to carry some n- 
gers. Or if the agent is 1n the office, he got 
more business than the general manager of the 
road. You speak to him, and ask a.question, and 
his brow corrugates, and he goes on counting a 
pue of one-dollar bills, and acts as though he 
thought he had a dim idea that he had been spoken 
to, but he waits until he gets the money in the 
safe, and turns the knob, and then he answers you 
sv short that you almost conclude to walk to the 
next station, and then he bustles out of the office 
and locks the door, and you think he has gone to 
attend some important business, upon which de- 
pends the fate of the road, and you go out on the 
platform, and pretty soon you see him helping his 
wife to wring out clothes, or you see him out in 
the back yard hanging clothes on the line, or split- 
ting old railroad ties for kindling. You may be a 
millionaire, and you may pay your hostler more 
than the junction agent gets as salary, but he looks 

upon you as a three-card-monte man, and locks 


instrument, and would givea $10 note to know 
what is going over the wires. Occasionally he 
| will laugh at something the instrument says, and 
| when yuu begin tothink the news of the world 
is coming over the wires and is stored in that 
massive brain, the agent turns to a country galoot, 
| who has on a blue drilling round-about, his pants 
in his boots, and who wipes his nose on his mit- 
| ten, and says : ‘‘ Phere is going to be a dance at 
|the hop-yard at Johnston siding to-night, and 
|they want us to come up on No. 4.” Then you 
| Tealize that the agent, all these long hours that 
oo have been watching the varied expression of 
| his calm, mysterious face, has been chaffing with 
|the female operator at the next station, and as 
| the country galoot takes a chew of plug tobacco, 
and says he will go and brush up a little and put 
}on aclean shirt before No. 4 comes, and the oper- 
| ator says they will have a daisy time at the dance, 
you go out on the platform and try to get ac- 
quainted with the fellow who runs the horse- 
| power wood-sawing machine. There is no man 
who knows more than the junction agent about 
everything, if you only draw him out. Though 
only four trains a day stop at his station, and they 
only stop for a minute to let off some poor devil 
who has got to get off there, the agent is in his 
element for a brief moment. He addresses the 
conductor as ‘‘ Jim,” or ‘* George,” or “‘ Billy,” and 
asks, with a show of interest as deep as a division 
superintendent would have, where he passed ‘‘ No. 
1,” and if ‘‘No. 6” is going to be on time. He 





may ask something about railroad stocks, and 
you imagine he is bulling the market, when the 
chances are he hasn’t got $11 left from his last 
month’s salary. If he was polite and did not seem 
to own the road, you would like him, but when 
he snubs you and treats you as though informa- 
tion was worth more than your ticket, you hate 
him, and if you should hear there was talk of 
romoting him toa station where there were six 
ouses, you would want to prevent it. There may 
be some rule by which the crossest man on a line 
is given an isolated junction. 
2 2) ooo 


THE WORK OF A SURVEYOR. 


‘*The work of the surveyor is not one prolonged 
picnic,” said Mr. J. E. Dike, of Fargo, United 
States deputy surveyor. It is a healthy and 
ecu exercise, at least it is this in North Da- 

ota, where I have dene some little work. A sur- 
veying party usually consists of 10 men. I gen- 
erally have four or five men in my compass party; 
then there are three mounders to build the 
mounds, a cook and acamp man. I use oxen for 
teams mostly for hauling provisions; they are less 
trouble than horses, and when turned loose they 
can shift for themselves. Then we have a two 
horse team and from one to three ponies. We 
take provisions with us sufficient to last two 
months. As the country is settling up very rap- 
idly we can get provisions much oftener than we 
could at one time. We cannot do much work 
till from the 1st to the 15th of May, and we seldom 
go longer than the 15th or 20th of November. 
One party will survey from 10 to 20 townships in 
a season. It depends a good deal on the weather. 
There will be three or four ek parties in 
the Grand Forks district during the coming 
summer.” 


THE MODUS OPERANDI. 


‘* How do you get about your work? ” 

‘The first thing to do is to divide the count 
into checks 24 miles square, running the bound- 
aries with a solar compass. The next thing is to 
divide these checks into townships six miles 
square. The work of subdivision goes on until 
we get checks a mile square, and we set posts at 
each half mile. That is as fine as the government 
work goes. The settlers divide it up smaller. They 
can check it to 40 acres, and take enough 40 acre 
pieces to make a quarter section, so long as these 
pees join inany shape. They can take anI or a 

or an L-sha piece.” 

‘*Do you meet with much game?” 

‘*Sometimes, but it is not often that there is 
much out during the summer season. Occasion- 
ally we get an elk oradeer. We have plenty of 
small game, such as ducksand chickens. A great 
many elk and deer have been killed lately in 
Grand Forks, Walsh and Pembina counties by 
settlers and hunters, In 1879 I was on the Chey- 
enne River in Griggs and Grand Forks counties. 
We got a nuinber of elk and deer that fall.” 

A WINTER EXPERIENCE. 

‘‘The worst winter experience I ever met with 
was in the fall of 1879, when my party was out as 
late as the 10th of December in the CheyepneValley. 
Owing to the snow fall we had some difficulty in 
reaching Valley City. In that year Griggs = 
had scarcely any settlers. From Durham, whi 
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stove door for fear you will put in a stick of | isin the ChyeenneValley at the north part of Griggs 


county, down to Valley City, Tom Mack was the 
oniy settler, and he was at the northern part of 
Barnes county. Now the country all up Griggs 
county is thickly settied,and there is as fine a class 
of residences as you would wish tosee. Many of 
them cost from $2,000 to £3,000.” ; 

‘* How do the people spend the winter season 2” 

‘* Many of them do their best to kill time. They 
get up the winter’s supply of provisions as early 
in the failas they can. In the northwestern part 
ot Grand Forks county there are a great many 
Illinois and Missouri people who went in there last 
fall, who have had some fine hunting during the 
past winter. There are a number of antelope up 
in that part of the country. The people in these 
counties, Griggs, Foster, Grand Ferks and Walsh, 
raise vegetables that are as fine as any that you 
will see anywhere. It would be a good thing if 
the settlers would turn their attention more than 
they do to raising potatots. There has not been a 
season when potatoes have not been worth a dollar 
a bushel in the spring. They can be raised on 
breaking quite profitably. It is easy to raise 200 
bushels to the acre, and this would pay at even 
half the prices that are paid now.” — Minnesota 
Tribune. 


THE PRESSURE OF STORED GRAIN. 


On the Pressure of Wheat Stored in Eloiugated 
ells or Bins.* 


By Isaac RosBeErts, F.G.S8., F.R.A.S. 


In America wheat is now largely stored in cells 
or “bins,” measuring from 10 ft. to 12 ft. square, 
and from 50 ft. to 80 ft. in height. They are gen- 
erally built with wood partitions, and fill the in 
terior of great rectangular structures. In this 
country such a structure is now being erected at 
Fleetwood, and on a small scale bins have been 
erected also in Liverpool. Mr. G. E. Grayson, 
architect of Liverpool, has designed a very larze 
structure intended fora granary. It consists of a 
network of hexagonal cells or bins, each about 70 
ft. in height, built of brickwork, and should the 
scheme prove to be the economical mode of storing 
grain that is reasonably anticipated, such struc- 
tures will in future become numerous. 

One great difficulty in designing buildings of 
the class here indicated is the abseuce of data by 
which the strength of the partitions and external 
walls which form the cells can be computed. Any 
data found on the rules applicable to hydraulics 
will not apply, nor will rules applicable to sand or 
gravel apply, as the friction amongst the particles 
and difference in the specific gravity would give 
inaccurate results. 

Hence, the experiments which I will now de- 
scribe have been undertaken to afford data which 
may indicate with more or lessaccuracy, the pres- 
sure upon a unit of surface exerted by wheat 
when stored in elongated cells. I caused four 
cells to be made of wood, and numbered respec- 
tively 1, 2, 3 and 4. 

Cell No. 1 was a hexagon, each side of which 
measured 4 in. the inscribed circle being 7 in. in 
diameter. The height was 60 in. It was supported 
on three legs, and the bottom consisted of a thin 
board about 9 in. square, resting upon a weighing 
machine, and counterpoised so as just to touch the 
bottom of the cell (when placed in position) ; balf 
an ounce weight on the board would be indicated 
by the machine. The wheat was measured into the 
cell in imperial gallons and quarts, 1 gallon weigh- 
ing 7.8 lbs. The weighing machine was weighted 
with 56 lbs., and after the given quantity of wheat 
had been measured into the cell, the weights were 
removed half a pound at a time, till the machine 
indicated the eee upon the movable bottom 
of the cell, within the limit of half a pound weight. 
One gallon of wheat poured into the cell measured 
614 in. in height, and indicated a pressure of 51; 
lbs, on the bottom ; two gallons, 121¢ in. in height, 
pressure 714 lbs. 

From two gallons up to and including nine gal- 
lons, or from 121¢ in. high in the cell to 56 in. in 
height, no increase in the pressure beyond ~~ 
was indicated, though nine gallons of wheat 
weighing 70.2 Ibs. were put into it. Twenty-six 
se te weighings were made with various quan- 
tities of wheat from two gallons up to ten gallons, 
and in no instance was the minimum pressure 
below 6 lbs., nor the maximum above 744 lbs. 
After obtaining the results above stated, I caused 
the cells Nos. 2,8 and 4to be made in order to de- 
termine sa _— = ts — be — by 
square cells, and by larger hexagonal squares. _ 

Cell No. 2 was square, saunas 7 in. by 7 in., 
and 86 in.in height. The area was, therefore 
equal to 49 square inches, while the area of cell 
No. 1 was 41.59 square inches. Cell No, 2 was 
placed over the weighing machine with a movable 
wood bottom, counterpoisedin the mwanner already 
described. , ee 

Two gallons of wheat, measuring 11 in. in 
height, 
cell, 


ve 81¢-lbs. pressure on the bottom of the 

when it was filled with six gallons of 

oe . of the British Association 
a read before Section G. 





wheat, weighing 46.8 lbs., and measuring 33 in. in| In order to test the accuracy of the formule| HARDENED COPPER AND THE ART OF 


height, the pressure was still the same. With | 


seventeen separate weighings of various quantities | four cells already described, we have the follow- | 


of wheat from two gallons up to seven gallons, | 
the minimum pressure in any case did not fall be- 
low 714 lbs., nor the maximum rise above 9 Ibs. 
Three gallons would sometimes give the maxi- 
mum pressure, and six gallons would sometimes 
only weigh the minimum. The square cell No. 2, 
therefore, within narrow limits, confirms the re- 
sults obtained by the hexagonal cell No. 1. Cell 
No. 3 was a — measuring 6% in. on each 
side, the inscribed circle being 12 in. in_ diameter, 
and the cell 60 in. in height; the area 122.8 square 


This cell also was arranged over the weighing 
machine in the manner described for cells Nos, 1 
and 2. When 11 gallons of wheat weighing 87.97 
lbs. and measuring 24 in. in height were placed in 
the cell, the an eee upon the bottom 
was reached, and any additional quantity of wheat 
up to 26 gallons weighing 202.8 Ibs. and filling 
the cell did not increase the pressure upon the 
bottom. ee 3 

Eighteen separate weighings were made with 
this cell with varying quantities of wheat between 
11 gallons and 26 gallons, and in any case the 
minimum pressure on the bottom was 46 lbs. and 
the maximum 49} Ibs. The height of the wheat in 
the cell at 24 in. indicated these pressures. These 
results again confirm the accuracy of the data 
obtained by the cells Nos. 1 and 2. Cell No. 4 was 
a hexagon, the sides of which measured 12 in. 
each. The inscribed circle 263 in. in diameter, 
height 96 in. 

The cell was placed over the weighing machine 
in the manner described with cells Nos. 1, 2 and 
8;51 gallons of wheat weighing 397.8 lbs., and 
measuring 36 in. in height in the cell, gave the 
maximum pressure of 238 lbs. upon the bottom, 
and from 51 gallons up to 131 gallons, from 36 
in. in height to 984g ia. or from 397.8 lbs. up to 
1,014 lbs. of wheat in the cell, the minimum pres- 
sure of 211 1lb., and the maximum of 238 Ib. 
were obtained by the respective weighings. Nine- 
teen trials with varying quantities of wheat were 
made. Again, the results obtained by the smaller 
cells Nos. 1, 2and 3 are confirmed by this large 
one. 

I now proceed to discuss and formulate the data 
thus obtained, so as to make them available for 
practical use, first epitomizing the results obtained. 

Table of the results of the weighings. 
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It will be observed that all pressure upon the 
bottom ceases before the cells respectively are half 
filled with wheat. 

That the highest point within the cell, where 
the pressure ceases, does not form thé apex of a 
cone, having the diameter of the inscribed circle 
at its base is evident, but the wheat must form 
either a parabola or hyperbola with that base, and 
the whole of the weight of the wheat that may be 
filled into the cell, excepting only the corona 
or hyperbola, is supported by friction aguinst 
the sides, and the friction of the individual 
grains against each other. They form a self- 
cuppesins, dome out of a plug of wheat 
held in position by friction. This generalization 
is borne out by each of the cells. whether it be 
large orsmall. The next step will be to deter- 
mine some ratio existing between the diameter or 
areaof the celland a portion of the axis of the 
parabola, the product of the length of which by | 
the diameter or area will equal the cubical quan- 
tity of wheat that will represent the pressure upon 
the bottom. I find that 1.03, the diameter of the 
inscribed circle, will furnish a constant that will | 
give very fair results in each of the cases we are 
now considering, and be applicable in general | 
practice. 

The formule are as follows : 

Let A = area of cell in feet. 

D = diameter of inscribed circle in feet. | 





C =1.03 the constant. 


W = weight of wheat in pounds per cubic) 


foot. 


Sam pressure upon the bottom of cell. 
“= = pressure per square foot of suface. 


AxDxC x W=the pressure on the bottom! 
P of the cell, and 
{=P XC x W =thepressure upon each square 


foot of surface. 


by Carlos 


with the actual pressures as determined in the 


ing: 
P in cell No. 4 = 225.8 Ib. 
The actual pressures, contained by nineteen 
weighings were : 
211 lb. minimum, 
238 ‘* maximum. 
224.5 lb. the mean. 
P in cell No. 3 = 42.83 Ib. 
The actual pressure obtained by eighteen weigh- 
ings were : 
41.5 lb. the minimum. 
49.5 ‘“ maximum. 
45.5 mean. 
P in cell No. 2 = 9.7 Ib. 
The actual pressure obtained 
weighings were : 
7.5 lb. the minimum. 
as 6S maximum, 
P in cell No. 1 =8.44 lb. 
And the actual pressures given by 20 weighings 
were: 


“e 


by seventeen 


6 lb. the minimum. 
ue .° maximum. 

The differences between the formule and the 
actual weighing are within the limits of divergence 
that must always remain with wheat, for it is itself 
variable in specific gravity in size of grains, im ad- 
hesiveness among the grains, and in the quantity 
of moisture that is occluded. 

——— -- o -- 
THE HISTORY AND STATISTICS OF AMERI- 
CAN WATER-WORKS. 


JAMES R. CROES, 





BY J. M. AM. SOC. C, E. 





(Continued from page 145.) 
DXIX.—SOREL, QUE. 

Sorel, Quebec, Canada, in lat. 46° 05’ N., long. 
73° 30’ W., is on level ground on the St. Lawrence 
River, at the mouth of the Richelieu River. 

Settled in 1785, it was incorporated a city in 
1860. 

Water-works were built by the city in 1872, after 
plans of Messrs. Beauchemin & Sons, taking the 
supply from the Richelieu River, and pumping it, 
by two steam pumps, with 12 in. steam and 8 in. 
water cylinders, directly into the mains, with 50 
pounds ordinary and 150 pounds fire pressure. In 
1877 a Worthington duplex pump, with 18 in. steam 
and 10 in. water cylinders was added. 

Distribution is by 11 miles of cast-iron pipes of 
8 to 4 in. diameter, and 114 in. wrought-iron pipe, 
with 48 fire hydrants, 80 gates, and 1,168 taps. 
Service pipes are of lead. 

The population in 1880 was 5,791. The daily 
consumption in 1882 was 100.000 gallons. The 
works have cost $72,000. The bonded debt is 
$40,000 at 6 per cent. The expenses in 1882 were 
$2,400 and the receipts $7,440. Mr. C. Blais is the 
Superintendent. 

DXX.—GOLDEN, COL. 


Golden, Colorado, in lat. 39° 45° 24" N. long. 105 
8 W. is on Clear Creek, or the Vasquez Fork of 
the Platte River, in the foot-hills at the base of 
the Rocky Mountains. 

Settled in 1859, it was incorporated as a city in 
1872. Water-works were built for the city in 1879, 
by Russell & Alexander, taking the supply from 
wells and reservoirs on the bank of the creek. The 
wells supply alimited quantity of pure water from 
springs in the bed-rock. The creek water, which 
is very muddy from quartz stamp-mills on the 
stream above, is filtered by Sands’ upward water 
filter, passing clear into the reservoirs which is 80 
by 20 ft. and 18 ft. deep. It is pumped directly 
into the mains by a Holly steam pump, with ordi- 
nary pressure of 40 lbs. and fire pressure of 100 
lbs, 

Distribution is by 6 miles of cast-iron pipes of 
12 to 4 in. diameter, with 27 fire hydrants, 20 
gates and 200 taps. ; 

The population in 1880 was 2,916. The daily 
consumption in 1882 was 10,000 gallons. 

The works cost $55,000. The bonded debt is 
$50,000 at 8 per cent. interest. 

The expenses in 1882 were $4,000 and the re- 
ceipts $4,100. 

the works are managed by a superintendent 
sopeieees Se the city council. This office is held 
. Lake. 

(TO BE CONTINUED.) 





The receipts of statistics as follows, is acknowl- 


edged with thanks. 


From Mr. C. Blais, Superintendent, statistics of 


Sorel, Que., Water-Works. 


From Jacob Koerber, Superintendent, statistics 
of College Point, N. Y., Water-Works. 

From C. G. Hildreth, statistics of Golden, Colo., 
Water-Works. 

CORRECTIONS.—March 17, 1883, p. 121, Adams, 
Mass.: The head at the Maple Grove is 75 ft., and 
at Renfrew 200 ft. These figures were reversed 
by mistake. 
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DRESSING AND CARVING STONE AMONG 
THE ANCIENT PERUVIANS. 


| 
j ne 


At the time of the conquest, Peru extended 
| from the 2d degree North to the 87th degree South 
| latitude, from Quito to Cusco. 


(Translated fromthe Moniteur Industriel.) 


A road, whose 
present remains attest its importance, traversed 
|} it for nearly 1,800 miles, over mountains often 
| covered with snow and furrowed by forests; which 
| last were crossed by singular suspension bridges, 
which oscillated like hammocks. 


This long high- 
| way, paved with 


flagstone, rarely exceeded in 
width 20 to 23 ft. and was built from material dug 
out of the Cordilleras. 

The arms of the natives were bows and arrows. a 
| kind of short sword, battle-axes and lances. The ar- 
rows and lances were often tipped with metal. Their 
utensils were sometimes stone, but more frequently 
copper, combined with tin in certain proportions, 
to render them more lasting, but without acquir- 
ing by this mixture a durability comparable to 
brass or even approaching that of iron. By an 
| analysis made under the direction of Humboldt, 
| one ancient bronze instrument showed a combina- 
tion of copper 94 parts, tin 6 parts; another speci- 
men yielded copper 95.5, tin 4.5. 

While remains in worked stone are rare in Peru, 
nevertheless the mines of Fiahuanaco, Ollantay- 
tambo and the locality called "La Fortalezza, with 
some others, yield stone thus worked, and with an 
admirable perfection of line and surface. But 
these constructions belong to a very ancient 
period, far anterior to the time of the Incas. 

The quarries from whence all these stones seem to 
havebeen taken is found about 45 miles in a straight 
line from the actual town of Fiahuanaco, on the 
isthmus which joins Copacabana with the main 
land. 

M. Raimondi says that the ancient Peruvians 
split up the stone in the quarry by first heating it 
by the burning of straw and then throwing cold 
water upon the heated mass. In building with 
this material they used inclined planes, up which 
the stone was drawn by cables made by the 
Indians. The tools of *‘ hardened copper” as the 
author calls them, were similar in shape to our 
chisels, with a cutting edge at one end only. 

To carve the stone and obtain a bas-relief, M. 
Raimondi contends that the workmen covered 
with ashes the lines of the design which they in- 
tended to have in relief, and then heated the 
whole surface. The parts of the stone which were 
submitted innmediately to the action of fire became 
decomposed to a greater or less depth:, while the 
designs protected by the ashes, which is a bad 
conductor of heat, remained intact. To finish his 
work the sculptor had only to pass lightly over 
the design with his copper chisel. 

Of mortar they used several kinds; with a 
species of bitumen very abundant in certain parts 
of Peru, they made a cement which hardened 
quickly and held firmly ; a mixture of lime and 
bitumen was used in the construction of their irri- 
gation canals. Clay was used to make unburnt 
bricks and cements ; and in some localities use was 
made of a caleareous stone, to which was added a 
variable quantity of clay, making a kind of 
hydraulic lime. The largest unburnt bricks were 
from 3 to 5 ft. long, and 2} to 3 ft. thick. 

In ordinary constructions, the walls of either 
burnt or unburnt brick, rarely exceeded in thick- 
ness 16 in.; but sometimes they were 22 to 25 ft. 
thick, and in certain aqueducts as much as 40 ft. 
thick, to guard against the shock of earthquakes. 
When the Peruvians wished to make a wall of 
great resisting power, having only small material 
at their command, they obtained the required vol- 
ume by raising two or three of these walls, some- 
times more, one behind the other. 

———— 9 -+ @ es 

Cuas. A. De LEssEeps, Vice-President of the Pan- 
ama Canal Company, arrived in New York April 5, 
Messrs. V. DauGats, Consulting Engineer of the 
company, and A PicuieR, the General Agent, are 
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with him. The object of M. pe Lesseps, who is a| 
son of FERDINAND DE LESsSEPS, is to transact | 
business connected with the company’s affairs. | 
He will vote at the coming election of officers for | 
the Panama Railroad, by virtue of the controlling 
interest secured by the Canal Company for 
$17,000,000. 


} 
| 


~ GORRESPONDENCE, 


UNCERTAIN DESCRIPTION OF LAND. 
City ENGINEER'S OFFICE, } 
Kinaston, N. Y., April 3, 1883. § 
EDITOR ENGINEERING NEWS: 

Knowing by extended experience in surveying 
the need of care in description, I venture to state 
to your correspondent ‘*‘ D” in your issue of March 
81, it isto be taken along the Clear Fork for the fol- 
lowing reasons : 

ist. The tract granted would not be likely to be 
so irregular and fractional as would be embraced 
within the courses named and a straight line 
from junction of White Oak and Clear Fork | 
to the beginning. 

2d. The party drawing the description in de- 
scribing along White Oak Creek employs similar 
language when he says: ‘‘Thence west with the 
same” (meaning doubtless with the meanders), 
when therefore he arrives tothe junction of White | 
Oak and Clear Fork, and there says, ‘‘ South 
with Clear Fork to the beginning,” he must be 
deemed to have intended along its meanders. 

3d. The term ‘ with” here employed should be | 
construed as synonymous with upon, or in connec- 
tion with. 
along the same, or as it meanders along its banks, | 
oras it winds and turns. These phrases are only 
condensed to the single term ‘‘ with.” 

4th. Had the surveyor intended a straight line | 





We ordinarily say along and with or | 


the place of beginning he would in all probability 
have said a straight line, giving us its course, or if 
computed on account of obstruction he would have | 
said thence in a straight line to the place of begin- 
ning. I think the legal construction should have | 
followed the grammatical construction and the ob- | 
vious intent of the surveyor who wrote the descrip- 
tion, Respectfully yours, |RosBert Hoop, 
Consulting Engineer. 
lc bidcentis 

COPYING BY THE ‘BLUE PROCESS.” 

TENNESSEE COAL, IRON & RAILROAD Co., } 
Tracy City, Tenn., March 28, 1888, § 
EDITOR ENGINEERING NEWS: 

Can you give me a formula for preparing paper 
and chemicals for copying by the ‘‘ blue process?” 
I saw it in ENGINEERING News last year some 
time, but, unfortunately, I have lost the paper re- 
ferred to. FRED. P. CLUTE, 
Resident Engineer Tenn. Coal, Iron & R. R. Co. 


|The solution used to sensitize the paper is : 


Ammon, citrate of iron 
Red prussiate of potash 
Dissolve in water 


Dissolve separately and then mix, using, say, 
12 oz. of water with the prussiate of potash and 
the balance with the am. citrate of iron. 


ithe connecting pins to rest upon. 





Use a heavy highly sized ‘“‘ ledger ” paper ; trac- | 
ing linen can be used. 

Pour some of the mixture in a flat dish and | 
with a sponge make a uniform even coating of | 
the solution on one side of the paper, laying the | 
paper on a flat surface; twice coated will be} 
enough. After coating, hang the sheets to dry in | 
a dark room or box. When dried it should be | 
rolled up and kept in a tight tin box, free from all | 


light, until used.—Ep, Ena. NEws. } : 


———— OO 


ENGINEERING NEWS AND 


As the removed structure in its day held a 
somewhat conspicuous position in the history of 
iron bridge construction and usage, the following 
description of its character and plan of construc- 
tion may possess a degree of interest, as an item 
in the history of advancement in an important 
branch of engineering science. 

The bridge was built in 1852 and 1853, and put 
in use in the spring of the latter year. It was 150 
feet in length (146 feet clear span), of the Whipple 
trapezoidal plan, with vertical posts and pin con- 
nections, proportioned for a maximum load of one 
ton per lineal foot, and contained (exclusive of 
beams and track stringers, which were of wood), 
in round numbers, 32,000 lbs. of wrought and 
48,000 lbs. of cast iron, being probably the lightest 


iron R. R. bridge of equal span ever constructed. 


The upper chords were composed of cast iron 
hollow cylinders, about 9 in. in diameter, 44 in. to 
5¢ in. thick, and 10 ft. 8 in. long; the diameter 


| being swelled out for 3 or 4 in. from the ends, giv- 


ing about one inch in thickness at the abutting 
surface. There was an opening in the under side 
at the ends, to admit the ends of the verticle and 
diagonal members; the former forked and having 
semi-circular notches in the ends of the prongs for 
The abutting 
ends of the chord cylinders also having semi-circu- 
lar notches, forming when together round holes 


| horizontally through for connecting pins. 


To restore the strength impaired by the opening, 


| stout collars were formed around the openings. 


The diagonals (in pairs of round iron rods for 


|the mains, and single for the counters) enter- 
|ing this opening and placed between the prongs 
|of the upright post were provided with eyes to re- 
| ceive the connecting pin. 


The main end braces were composed each of two 


” | tapering pieces bolted together by flanges at the 
from the stake at the junction of these streams to | 


center at which point they were 12 or 13 in. in 
diameter, and tapering to 9 in. at the ends, where 


| they connected with an elbow piece at the upper 
| and a beveled shoe block at the lower end. 


The lower chord was composed of links formed 


| of round bars 23, in. in diameter in the center, and 


diminishing, according to diminution of strain 
toward the ends of the truss. The links were 
connected in pairs by cast-iron connecting blocks 


|or pins, 18 to 20 in. in length, of a square form 
of section in the middle portion, placed diagonally, 


and pierced with holes for diagonal members to pass 


| through ; these being secured and adjusted by 


puts upon the ends. The block had also upon the 
upper side a bevel seat for the iower end of the 
post. 

The end portions of the block were of an oblong 
section, 7 in. to9in. horizontally, and 3 in. vertically 
—rounded at the edges to fit the round bend of the 


‘link ends; each end of the block receiving one 
link running in each direction, those running 


toward the ends of the truss being on the outside, 
next to the end of the block. 


The posts (21 ft. 4 in. long between centers of 


| chords), were each composed of four hollow taper- 
| ing cast-iron pieces, the two middle ones about 


5 ft. 10 in., and the two endmost about 4 ft. 6 in. 
long, all about 6 in. in diameter at the smaller, 
and 7 in. to 8 in. at the larger ends. The upper- 
most piece being forked at the smaller ends con- 
necting with the upper chord, as before explained, 
and having a stout flange of a square form at the 
other end to meet the large end of the adjacent 
piece. The lower end piece, the same as the 
upper, with the exception of having a plain square 


jend resting upon the seat formed, as before stated, 
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with a stretcher at the center, spreading the rods 
at that point to a distance of 9in. or 10 in. from 

center of the post, thus stiffening and supporting 

the members against tendency to deflect under 

longitudinal compression. The stretcher was so 

formed as to hold the abutting forks of the mid- 

dle pieces in place, and had also an opening in the 

center for diagonals to pass through. 

Between the upper chords were the usual cross 
struts and diagonal ties, which need no specia) 
description, although the great obliquity of the 
structure (44°) required an arrangement rather 
unusually complicated. The struts were of cast 
iron, of the web and flange, or I formed section, 
and of somewhat greater depth at the center than 
at the ends. 

The general lateral support of the bridge, de- 
pended upon a substantial thrust and tension brace 
at each of the two diagonally opposite corners, 
connected at the upperend with the king bolt at 
the angle of the truss, and at the lower end witi 
a stout anchor bolt built into the abutment three 
or four feet deep. 

The test load of the bridge was a distributed 
dead load of 150 tons of rail bars together with a 
40-ton engine drawing heavy loaded freight cars 
covering the length of the structure (probably 
100 tons of live load), run back and forth at high 
speed, with a crushing effect upon the masonry of 
the abutments. 

On disconnecting the parts of the bridge after 30 
years of usage, the cast-iron portions, without ex- 
ception, were found to be ina sound and _ perfect 
condition; as also the wrought iron, with the ex- 
ception of the rod that broke a few months before 
the taking down of the bridge, with a suspicious 
looking fracture, leaving, however, sufficient 
stamina in the remaining parts to prevent a col- 
lapse of the structure, although the broken piece 
was ove of a pair of the mostimportant diagonals, 
and whether the result was due to the original de- 
fect of the metal, or to deterioration consequent 
upon usage, is not quite patent, and the case might 
be worthy of investigation by those interested in 
the future construction and use of railroad bridges 
containing wrought iron in like condition of ex- 
posure. A useful lesson might also be learned 
from an inspection of the detached parts of this 
oldest iron R. R. bridge (and they are understood 
to be accessible for such inspection), as to the ef- 
fects of wear and rust. S. WHIPPLE. 


THE DELAWARE AND HUDSON CANAL COMPANY, /} 
ALBANY, N. Y., March 14, 1883. § 

J. W. Shipman, Esq, : 

Dear Str—Yours of 10th instant making in- 

uiry about the bridge recently taken down, near 
West Troy, on the line of our railroad is received, 
and I cheerfully make such communication on 
the subject as from a close observation of the 
structure for several years enables me to give. 

Of course the style of motive power now in use 
on railroads differs materially from that in use 
when the bridge referred to was built. 

The freight engines now used on our roads loaded 
for service weigh twice as much as those in use 
when the bridge in question was built. No addi- 
tion to increase its strength had ever been made, 
and we had used it for five years past, with a 
great degree of caution, keeping the track on it 
always in the best condition and watching for the 
first indication of failing, finally, during the last 
summer, one of the main rods at the north end of 
the west truss , showing a fracture in solid 
metal 11g round rod. The looks of the fracture in- 
dicated a demoralization of the structure of the 
rod, and I deemed it most prudent to replace the 
structure with a bridge of wrought iron adapted to 
the requirements of our present traffic. 

The engines adapted to the traffic of 20 years ago 
weighed, when ready to attach toa train, about 


| upon the connecting block of the lower chord, | to 40 tons, the latter peg = agree A ‘ap ele 
| The two middle pieces were alike, being forked at that date ; our engines for heavier traffic at this 
ALBANY, March 15, 1883. | the smaller ends, where they met in the center of eh en ee ee 


. . aie g uirements of 20 years ago. 
EDITOR ENGINEERING NEWS : | the post, thus affording an opening for the pas- "The bridge replaced is 146 feet clear span, and is 
Probably the oldest and longest-used iron rail-| sage of the diagonals, the larger ends meeting | askewed to an angle of about 44° and weighs about 
road bridge of considerable span in this country and butting against the flanges of the end pieces. *176,000 Ibs. ; it is single track, lattice. 
ras ; x = : I send you for further information a copy of our 
was one lately removed by the Del. & Hud. Canal | The four pieces thus described, placed end to end, | General Specifications governing the construction 
Company, near West Troy, for the purpose of were secured together by four 5g or %-in. rods|of iron bridge superstructure on the lines of the 
substituting a double-track bridge of heavier pro- (according to the relative strains of the several Del. & Hud. Canal Co.’s roads, Very truly, etc., 
portions, the one removed being for single track, | paris), extending from the flange of the upper to Cc. W. W , Chief Engineer. 
and deemed too lightly proportioned for the pres- | that of the lower piece, with heads at the upper | _* Original weight of iron in round nunphem, $0,000 tbs. 


ent heavy traffic of the road. \end and nuts at the lower ends of the rods, and unt am = ee 


THE OLDEST IRON R. R. BRIDGE. 
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NOTICES OF MEETINGS. 


AMERICAN INSTITUTE OF MINING ENGINEERS, 
SECRETARY'S OFFICE, 


The next meeting of the Institute will be held at Roanoke, 
Virginia, during the first week in June. A detailed pro- 
gramme of sessions and excursions will be issued early next 
month. Members are requested to send to the Secretary. as 
soon as ble, the titles of the papers they intend to pre 
sent at this meeting. 

Easton, Pa., April 2, 1883. T. M. Drown, Secretary. 


A. 8. C. E.—At the meeting on Wednesday 
evening last Mr. George S. Greene, Jr., presided. 
A paper by George Y. Wisner, M. Am. Soc. 
C. E., subject, ‘‘Geodetic Field Work,” was read 
and discussed. After adjournment a collation was 
served in the library, and a very pleasant in- 
formal evening was passed by those present. 


THE following ‘‘ selected papers ” of the Institu- 
tion of Civil Engineers have been received at this 
office: ‘The Horizontal Thrust of Sand,” by Geo. 
H. Darwin ; ‘‘The River Indus as a Source of Sup- 
ply for Irrigation-Canals in Sind,” by Chas. 8. 
Fahey ; ‘‘ The Capacity of Storage Reseryoirs for 
Water Supply,” by W. Ripple ; ‘‘ Various Methods 
of Determining Dimensions,” by Dr. Jas. Wey- 
rauch; “ Modern Corn-Milling,” by Prof. Cesare 
Saldini. 


John Wiley & Sons have just issued a book of 
** CONVERSION TABLES OF METRIC AND BRITISH OR 
UNITED STATES WEIGHTS AND MEASURES.” Prof. 
Robert H. Thurston, of the Stevens Institute, 
writes a lengthy but instructive introduction, 
stating in plain terms the objects sought in devis- 
ing any perfected system; giving the standards of 


-E\NGINEERING N Ews mass, length, surface and volume in the United | 
8 





9| lish an international bureau in Switzerland and 
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ENGINEERING NEWS QUARTERLY. 


tates, Great Britain and in France; the nomen- 


| clature of weights and measures; and sets forth | From the small amount of correspondence on the 


| the advantages, origin, base unit, introduction | Subiect of ee One oe Hews 
jand difficulties of the metric system generally, | @arter eee ene eee en ee tate hes 


Parts IV. and V. are devoted to the conversion | not yet arrivod when it will be prudent to pub- 
tables of Birnie and Noble; Part VI. to additional | ish it ee which we es Its 
conversion tables; Part VII. to a consideration of | SUCC&SS Gepen ed entirely on subscriptions, no ad- 


| the *‘C. G. S.,” or Centimetre, Gramme and Seec- | ertising being solicited; very few subscriptions 


ond system of fundamental units; and Part VIII. | have been received, and although we are aware 


-| to a table of “four figure” logarithms, Price $1. | that a considerable number would be sent in on 


Drapery of the journal, yet we are not anxious 


THE PROTECTION OF INDUSTRIAL PROPERTY.—We | 4t present to assume all the risk of such an ex- 
notice from the Moniteur Industriel that a con- | pensive publication. The few remittances re- 


vention was signed, March 20, at Paris, for the pro- | Ceived to date, or which may hereafter be re- 


| tection of industrial property, by the delegates | ceived, will be returned to their owners, and we 
| from the following States: France, Belgium, Italy, | Will give increased attention to making ENGINEER- 


Spain, Portugal, Hungary, Switzerland, Servia, | 1N@ NEws more than ever the most interesting and 
the Argentine Republic and Guatemala. valuable class paper in America. We are very 

Germany did not take part ; Austria, likewise, | Much obliged to our friends who have encouraged 
kept aloof, although she sent a delegate to the pre- | US by sending in their subscriptions, and at some 
paratory meeting of 1880; Russia sent a delegate | future day when we have more courage and a 
who attended all the sittings but did not sign ; | larger supply of funds we may carry out the proj- 


_. | England reserved its signature until after the adop- | ect, with which we are still very much in love, 


tion or rejection of a trade-mark bill now before | #24 which we believe would in time find fair sup- 
Parliament. The United States was represented, port. 
but its delegate, while expressing his sympath ce a ie on 
for the work before the meena, sale -dak his THE MILKINESS IN FRESHLY DRAWN 
government could not sign until the true meaning WATER. 
of the project was more fully examined and better 
understood. The Moniteur believes, however, that 
the United States will sign later. 

The scheme adopted by the convention of 1880 
at Paris was but very slightly modified, and the 
present conference have decided to at once estab- 


————~reo- 2 oe 


Some time ago one of our correspondents in- 
| quired the cause of the milky appearance in water 
just drawn from the tap. We answer by quoting 
{from a report of Prof. J. H. Appleton of the 
| Brown University, made in reply to a similar 
inquiry from J. Ilerbert Shedd, when chief engi- 
neer of the Providence water-works. It had been 
suspected by some of the consumers that this ap- 
pearance was due tothe presence of some injurious 
gases, and it was to satisfy this class of in- 

DELAY IN THE REMOVAL OF THE HELL GATE OB-| quirers that Mr. Shedd had the examination made. 
STRUCTIONS.—After working steadily for eight! professor Appleton, after a careful test, reported 
years, completing 20,286 lin, ft. of tunnel and | that the milky appearance of the water was due 
drilling 19,382 three-inch holes in the supporting | entirely to the presence of minute bubbles of at- 
piers and roof, at a cost to the government to Jan. | mospheric air, mechanically dissolved in the water; 
31, 1883, of $765,515, the work is practically sus-| that it was perfectly harmless, and inasmuch as 
pended, by reason of the failure of the late Con-| jt was thoroughly areated, the water was 


gress to pass the proper Appropriations. not only more palatable but more wholesome for 
It was fondly hoped that in October next (1883), | domestic use. 


the work would be in such condition that the} After the examination, the compression cock 
200,000 pounds of dynamite to be used in the final} which caused much of the disturbance to the 
biast could be put in position, exploded, and the | water as it passed through, was removed, and an 
work that far completed ; but this event is now | ordinary plug faucet substituted, with the effect of 


delayed until October, 1885. Not only is this | restoring the clearness of the water supply. 
time lost, but money as well, for to preserve the © +2 @ 0+ 


work already done the water must be kept out of A CONTRACTORS’ EXCHANGE. 
these submarine galleries for the next two years : : of : ss 
by pumping, at an estimated expense of $30,000. We have noticed in the “News of the Week 


We suppose this peculiar manner of doing busi- the advent in New York of an Association of Con- 
ness is to be classed among the ‘‘ economies” of tractors which has established a headquarters 
the late loud-talking but little-doing Congress. where the members of the exchange a ones 
. ; each other, compare notes, make more binding 
’ z any old fellowship, and form new acquaintances 
ee ee among the craft. We believe this to be a move in 
We print to-day a most interesting letter—for | the right direction, and tending to the material in- 
which we are indebted to the kind courtesy of | terest of the members; it is, in any event, a marked 
Mr. J. W. SHipMAN—¢detailing the construction of | departure from the old-time unfriendly spirit too 
one of the very earliest iron bridges ever erected in | often exhibited among the contractors gathered at 
this country. The description is made more /}a letting, where each one watched and suspected 
valuable by the fact that it is from the pen of the} his neighbor of some underhand attempt to pry 
original designer of thirty years ago—Squire | out the secrets of his valuation of the work to be 
Whipple of Albany, N. Y., a veteran among/done. In this assuciation common interest and 
American engineers, whose name will be ever con- | good fellowsbip is supposed te be the key-note of 
nected with the history of iron bridge construc- | the intercourse between members, and while each 
tion in the United States. man to whom a contract is awarded must work 
The behavior of this particular structure under | out his own salvation financially, and pockets the 
an ever increasing traflicand its long life-time, both | profits of his individual labors, yet in case of em- 
bear witness to the close investigation of Mr. | barrassment and trouble—too often the fate of the 
Whipple, and his clear conception of the duty to | fraternity—he stands a better chance of having a 
be performed; working, as he did, far in advance | helping hand extended to him from among his 
of the ideas and experience of his time. As he | associates than he could probably elsewhere ex- 
suggests in his letter, the members of this bridge | pect. 
perhaps present the best available opportunity of | The only word of warning that we would offer 
investigating the molecular action in iron under | to the officers of the organization 1s to scrutinize 
continuous strain, and it is to be hoped that full | closely the record of the appticant for membership ; 
advantage will be taken of the rare conditions | for upon the standing, business integrity and gen- 
presented by submitting toa careful test and ex-| eral worth of the membership hinges the entire 
amination selected portions of the structure in| influence of the association. The tricky and dis- 
question. . honest contractor should have no opportunity 


appropriate 25,000 francs annually for its mainte- 
nance, 
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ee aan anannaeeeapees . 
given him of using the name and prestige of his by currents of hot air, and is said to yield excel-| 
fellows as a cloak for his own evil doings; men of | lent results as a combustible, leaving but six per 
this undesirable class will seek entrance within the | cent, of ashes, The Northern Railway of Austria 
ranks of the honest members of the craft sooner or also manufactures about 15,000 tons per annum of 
later; watch them closely, and draw the line a similar composition, which is molded into 
sharply, if you wish to preserve intact the present | blocks 9x5x4!¢ in. weighing 8 lbs. each; an the Metropolitan Board of Works, which may be 
standard of the association, as warranted by the | evaporation of seven pounds of water per pound said to have worked a revolution in the manufac- 
names now carried upon its rolls. | of fuel is claimed as resulting from its use. ture of the material. Mr. REm’s name when at- 
9 +0 @ 0s | Among the difficulties that the manufacturers tached to a report on cement was accepted by 
RECLAIMING THE POTOMAC FLATS. of artificial fuel from coal dust have to contend | financial and other authorities as infallible, and 
ot | with, is the loss from breakage in transporta-| immense sums of money have been expended in 
The last annual report upon the “ Improvement | tion, and the liability to crumble on exposure to Great Britain and elsewhere on the strength of 
of Rivers and Harbors” in the District of Columbia, pegpencgtc coal dust and pitch compressed into | his recommendations, Latterly he took great in- 
Maryland, Virginia and North Carolina, has ap- ~ OZ. egg-shaped masses—by the Loiseau pro-| terest in the development of the industrial re- 
peared. The work done has been in charge of S. cess, patented in the United States—is said to meet | sources of Ireland, and he was sanguine of pro 
T. Abert, U. S. Civil Engineer. both of these objections,and is being actually manu- ducing an Irish cement that was to excel all the 
One of the subjects treated at length is the im- factured on a large scale for domestic use. Cory, i English and German cements in the market. Mr, 
provement of navigation in the vicinity of Wash- of England, proposes to use as a cementing ; REID'S experience extended to the days of the 
ington and the reclaiming of the Potomac Flats ; material with the coal dust, a small percentage railway mania, and he was largely employed in 
two estimates are submitted ; No. 1 contemplates, of fine dry fire-clay and silicate of soda, submit- | laying out and superintending railway and other 
in addition to the dredging of the Georgetown ting the mass to a pressure of one ton per square | engineering works. He was a clever write r, and 
Channel to a depth of 25 ft. and bottom width of inch. He claims that a silicate of alumina is the | occasionally contributed articles to this journal. 
400 ft., and the dredging of the Washington Chan- result which binds the coal fragments firmly | “‘ The Architect.’ 
nel to a low-water depth of 20 ft. and width of together, and gives a resulting block insoluble 
400 ft.; the raising of the flats to a point 6 ft. above in water. Coal tar, shellac, lime, different 
low-water, and protecting the reclaimed area by eee eae ce an Gauted ogee, = 4 burg, Switzerland, in May. The main object is 
an embankment 50 ft. wide on top, with outer ri oe he many other ingredients poupesss, | to search for colonists planted in Greenland in the 
slope of 11g to 1, an inner slope of 3 ft. in 100 ft. “i the purpose of putting into a marketable tenth century. Another is to survey the east 
height, 12 ft. above low-water above the bridge, Snape the mountain heaps of waste coal that | coast of Greenland, from a point opposite the 
10 ft below bridge, the edge of filling to be pro- abound in the anthracite coal fields of our country. | southern part of Iceland to Cape Bismarck, 
tected by a dry rubble wall. The estimated cost Another class of inventors, and prominent |the extreme northern part of Greenland on the 
of this improvement is $2,271,480. Estimate No. 2 | ®"0"8 them ” J. E. Ww ootten, late General Mana- | east side. The patron of Nordenskjold is Oscar 
modifies the first by omitting the embankments = the Philadelphia & Reading Railroad, have | Dickson, a lumber merchant of Gothenburg. Mr. 
and using a slope protection of riprap, and canine Sanat cake acts comeatene| Dickson is estimated to be worth $13,000,000, 
aa anata ieee canada doen te furnace and boiler that the dirt can be utilized | om oe ee eae a 
assumption that at least $600,000 will be available directly, without being first compressed into blocks; | '" neers outh, Phe living - retired life a 
the coal dust must first be separated, however, as | Nashville. Ue is said to have softening of the 
annually for the work. much as ible. f I ] 1 incomt | brain and cannot live long. Mr. H. Victor New- 
The Board of Engineers, to whom the matter i ee * ae a erent ae ee ee comb once the young Napoleon of the South and 
has been submitted, considered at the same time = gooey ahounting & &. s | th Soeustdal le ba a yonist of Ki sa ‘ a 
the plans presented by the Board of Surveys, to Mr. Wootten seems to have attained complete | _ most ose a a oe of King Cole, is 
; ‘ . success, both from a practical and a commercial | living in New York a life of retirement, though 
cost $4,000,000, including wooden bulkheads, the stand-point. at least as far loc tive fuel is | ®imost blind and vo possible hope of recovery. 
project of Maj. W. J. Twining, who proposed to os ee Four years ago their names were wafted on every 
raise the level of the flats 4 ft. above freshet over- an aa amaues by Ge weenie of a very | hoes Ol iia >f the land ai un. Today 
flow, with riprap protection along the south side oe eee es _ moans Brook | ae a ae , nae i rts ow re ua ms So 
of the reclaimed area, and to build a catch sewer one —— mating manees. Engine a pea ee ea tre eee 
along the harbor front. Another plan was to re- a prcenlpeney tepaslate a 97 — * — ongengnal = . . : 
claim the areas proposed by Maj. Twining and tion class, made a round trip of 120 miles on the | CoOL. HENRY FLaD, of St. Louis, has been strongly 
Mr. Abert, but instead of doing it by filling, use date mentioned, with an expenditure of only $1.05 | recommended by Senator MILLER, of New York, 
the methods adopted in Holland : Inclose the flats for fuel, which is said to be but one-seventh of the | T YWNSEND, of Ohie, and W ADSWORTH, ot New 
by a dyke 12 ft. above high tide, and drain the usual cost. On the return from Bound Brook the York, for membership of the Mississippi River Com- 
interior by a series of small canals, in which the train was five minutes late in starting, but the) mission, in place of Eaps, resigned. 
water should be kept 3 ft. below the surface by 


lost time was made up within the first 40 iniles, | Sir CHARLES TUPPER is to retire as minister of 
steam pumping, The cost of the last echeme was and at one point a speed of 65 miles per hour was | railways at Ottawa tobecome a high commission- 
put down at $650,000, with $3,000 annually for reached. The fires were in excellent condition | 
pumping. 
The Board conciudes that a combination of the 


7 : , lerin London. With characteristic divergence of 
upon her arrival at the depot in Philadelphia, and opinion the Tory organ speaks of his wonderfu! 

plans of Maj. Twining and Mr. Abert will offer the 

best solution of the problem; using a cheaper 


stood solid through to the grate bars, |**common sense of which we may say without 
revetment than Mr, A. suggests, with Maj. Twin- 


; It is estimated that there are hundreds of mil- | exaggeration he is the incarnation,” while the 
lions of tons of this waste coal in the anthracite re- 

ing’s high-grade filling and sluicing ponds between 

the Long Bridge and Easby’s Point; the cost 


; ' P aiiin a 1 the i | Opposition sheet says: ‘‘ He is as unscrupulous 
- ance tes eaneyivenis alone, and the immense as he is able, and displays as much courage in the 
of the improvement proposed is set down at 
$2,500,000. 


cummnanite wales of Ge fat —" if it can be assertion of what is false as in the assertion of 

but utilized, is apparent to all. Itis now cleaned | .nat is true.” Sir Charles declares his heart is 
The remainder of the Report is taken up with a 
detailed statement of the surveys and improve- 


80 thoroughly by existing processes that it can be | Canada’s, and believes in the end all men will 
delivered with only 15 per cent. of slate, and the acknowledge his services. It was of course to 
ments of the waterways of the States above 
named, 





Mr. HENRY REID, who died recently at Bexley 
Heath, Eng., was the first authority in this country 
on the qualities and action of cement. It was under 
his advice that the elaborate experiments in Port- 
land cement were undertaken by the officers of 






















NORDENSKJOLD is about ready to sail away to 
ithe North again. He expects to leave Gothen 


Reading Company state that a substitution of this | be expected that as the champioy of the Canadian 
artificial fuel on the engines used by them will | Pacific he would harvest to himself all the bitter- 
amount to a saving of $360,000 per year. /ness that the Opposition might nurse on that 


PERSONAL. score, and while charges of corruption are speci- 

fically made, the general answer is that he retires 
Gen. E. A. Kozuay, a civil engineer, died at | a poor man, 

498 Kent avenue, Brooklyn, last Sunday. 
J. C. Hancock has been re-elected superintend- 





——q@8-+ > + oe ____—_ 
THE UTILIZATION OF COAL DUST AS FUEL. 
The greater scarcity and consequently higher 
price of coal in Europe has compelled a more 
severe economy in its use, than is thought neces- 
sary with us in the United States ; and in point of 
fact, coal dust has been utilized asa fuel for nearly 





GEORGE PENDELY, General Superintendent of 


' |\the Morgan, Louisiana and Texas R. R., has re- 
Se Se ee aes, Weeeweiee, |signed. It is understood that he will be a member 


Wa. H. BRADLEY, for so many years superin-| } a 
tendent of sewers in Boston, is succeeded in office | mens Se ae _— ee ? 
by Huan J. ToLanp. 8. F é PIERSON was ee ae 
two centuries in Hainault (Belgium), by molding| H. W. Gwryyer formerly General Passenger = cae po cae se =. ra 2 ti 7 aoe : rte 
two par l : Agent of the Pennsylvania R. R., is said to have | P0ol, by the frunk-line Executive Committee, 

parts small coal and one part clay into balls, Mr. P had been commissioner of the Color 
and th i ‘ been offered, but declined, the position of assistant | #*- TEBSON Fac i COMES CS ae Vee 
en drying them in an oven. More recently . hen . 
: , ; : | to Commissioner Fink. | do Pool, and resigned that position to become traffic 
Se ae Neen, CEES ‘ +. | manager of the Denver and New Orleans Railroad 
mented with abroad, and the resulting wrote Geo. A. CLovGH, for the last nine years city M4NA8* . ee 
differ as widely in their efficiency as do the sub- ®Fchitect of Boston, completes his term of service| PrTeR Cooprr, the philanthropist, manufac- 
stances combined with the coal. One establish-|°% April 9, and will be succeeded by Cuas. J. | turer and inventor, died in New York, April 4, in 
ment in Belgium now turns out annually 175,000 BATEMAN. Mr. CLouen during his term of office his ninety-third year. His name has been iden- 
tons of an artificial fuel composed of coal-dust bs ed all of the gate chambers on the line of ‘titieg with almost every material advance in the 


the Sudbury Conduit, and the buildings connected | : ; ‘ 
cemented by the residuum of starch manufacture; with the “new pumping works at Old Harbor | manufacturing, commercial and educational pros- 


it is compressed by powerful machinery, and dried | Point. | perity of our country for nearly three-fourths of a 
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century. 
than his individual energy, probity of character 
and inventive genius, he leaves behind him, after 
years of usefulness,a most enviable heritage in 
good deeds and substantial fortune. 

As an inventor, his first efforts were directed 
toward the improvement of the manufacture of 
isinglass, and his success therein secured him a 
fortune. He devised and constructed at his own 
expense a locomotive engine which would over- 
come the sharp curves on the Baltimore & Ohio 
Railroad. The tubular boiler used was constructed 
by Mr. Cooper of old gun barrels; and he is en- 
titled to the credit of having built the first success- 
ful locomotive engine used on this continent. He 
started the extensive iron works at Canton in Bal- 
timore, built a rolling mill there,and soon after 
turned his attention to rolling iron and making 
iron-wire in New York City and in Trenton, N. J- 
In one of Mr. Cooper's mills was rolled the first I 
heam ever produced in this country. He was at the 
time planning the building now so well known as 
the Cooper Institute, and wishing to make it  fire- 
proof vainly sought the necessary iron girders in the 
market; he determined to make them himself, and 
expended $75,000 in experimental machinery; he 
did not patent his invention and others conse- 
quently share with him the honors of the inven- 
tion. 

Mr. Cooper had much to do with the devel- 
opment of the American telegraph system, and es- 
pecially with the laying of the first and second At- 
lantic cables, and to his persistent efforts and cap- 


ital freely expended through years of doubt and | 


disappointment, very much of the ultimate success 
of the scheme is due. 

His aptitude for mechanical invention was of 
great advantage to him throughout his long and 
varied life, and space forbids a detail of the many 
improvements which were the offspring of his fer- 
tile brain and ready hand. 


As a worker of good to his fellow-man, and es- | 
pecially in all things relating to the interests of | 
the laboring class, his fame is too widely spread to | 


need mention here; his public and private char- | 
ities are his proudest monument, and sculptured | 
marble will never outlive the memory of the thou- | 
sand good deeds that have endeared him to all. 


Mr. C. H. M. BLAKE, the well-known hydraulic | 


Starting in life without other capital | 


| 


ENGINEERING NEWS AND 


ELECTIONS AND APPOINTMENTS. 


MARTIN S. CHANDLER has been appointed by 
the President Surveyor General of Minnesota. 

OaTKA VaLLeY R. R.—N. S, BEARDSLEE, of 
Warsaw, N. Y., is Chief Engineer, 

Pet&r A. Dey has been re-appointed on the 
lowa Railway Commission. 

MICHIGAN CENTRAL.— Mr. E. H. PHELPS has 
been appointed Chief Engineer, with headquarters 
at Detroit. 

D. C. DUNLAP has just been appointed engineer 
of the Iowa division of the Chicago & Northwest- 
ern R. R.,vice J. B. BERRY, transferred to Chicago. 

F, M. BATEs has been appointed Superintendent 
of the Kansas City Division of the Chicago & 
Alton R. R., vice O. VAUGHAN, resigned. 

ATLANTIC & PaciFIC RAILROAD COMPANY.— 
Mr. Lewis KINGMAN, Chief Engineer, having re- 
signed his position with this company, to become 
Chief Engineer of the Mexican Central Railway of 
Mexico, Mr. W. A. DRAKE is hereby appointed 
Acting Chief Engineer. All employés in Con- 
struction aud Maintenance of Way departments 

| willremain in their present positions and report 
to him, unless otherwise ordered. In effect April 
1, 1883, 
F. W. Smrru, General Superintendent. 

CuicaGo, Sr. Louis & PITTSBURGH RAILROAD 
Company.—This company having duly acquired 

| title to the property formerly owned by the Colum- 
bus, Chicago & Indiana Central Railway Com- 
pany, and having taken possession of the same, 
the following officers are hereby appointed: M. 
| J. BecKER, Chief Engineer; R. H. Soule, Super- 
‘intendent of Motive Power; WILLIAM MULLINS, 
Purchasing Agent; O. H. Boots, Superintendent 
of Telegraph; J. F. MILLER, Superintendent Eastern 
| Division; CHas. Watts, Superintendent Western 
Division. To take effect April 2, 1883. 

JAMES McCREA, Manager. 


ENGINEERING RECREATIONS AND RE- 
MARKS. 


ARTIFICIAL MEMORryY.—Artificial memory con- 
| sists in associating the fact to be remembered 
with some event or circumstance which is curious 


or well known. For example, to remember the 
| value of the square root of three, which is 1.782, 


engineer of Pawtucket, R. I., returned from Mex- fix inmind the fact that Washington was born 


ico by the City of Washington on Thursday, 


Mr. | | in the year 1782. 


Or, toremember the number of 


BLAKRB while engaged for the past eighteen months | | feet in a kilometer, associate it with the number 


in the constructing the Mexican Central R. R., | an a mile, thus : 


has given a great deal of careful observation to the 
subject of water-w orks throughout Mexico and he | 
is so confident of the demand for water-works in | 
the leading cities there very soon, that he proposes | 
to return about June ist, to reside permanently | 
and devote his time to hydraulic engineering. He 


states that there are as yet no cities having a pub- | 


lic water supply, although the cities of Mexico, 
Quereterio and Guanajuato have crude systems. 
Water is usually brought to consumers in jugs on 
the back of burros and costs about $2.50 per 1,000 
gallons. The revenues from the 
ply of Guanajuato, having one 4-inch lead pipe, 
pay $30,000 per year. Mr. BLAKE gives it as his 
opinion that one of the best investments for capital 
is in water-works in Mexico. 
can be stored during the rainy season, and not only 


is water needed for domestic use, but also univer- | 


sally for irmgation purposes. As has been well 
advertised already, the climate, after crossing the 
terra caliente from Vera Cruz is unexceptidnally 
fine throughout the year; brigandage is broken 
up, and the country will develop rapidly as the 
railroads now under construction are pushed 
throughout the country. Mr. BLAKE considers 
that there is a steady demand for engineers in 
Mexico, but at the sametime he does not assume 
the responsibility of advising them to go. 


CHARLES M. Huson, of South Pueblo, Colorado, 
has invented a tramway by means of which pas- 
sengers may be carried speedily from Manitou to 
the summit of Pike’s Peak. A company has been 
organized to build the road, and it is expected that 
it will be ready for use by August, 


water sup: | 


Unlimited supplies | 


a mile equals 5,280 feet, but a 
kilometer equals 3,280 feet. 

LOCATING ANCIENT MONUMENTS.—This principle 
|of the association of ideas has long been well 
known to metaphysicians, and it is said to have 
been used many years ago by the surveyors down 

| in Connecticut to assist in preserving the location 
of the monuments on the town boundaries. These 
were difficult to describe by reference points on 
account of being usually placed in rocky and un- 
| frequented places, Accordingly alad of twelve 
|or fourteen years was taken to the spot, shown 
the monument and then soundly flogged. The 
| memory of this flogging, it is said, enabled him to 
recall the location of the monument and point it 
| out to the selectmen twenty years or more later, 
| when another lad was brought along and treated 
also to a dose of the birch. 
LOCATION BY LATITUDE AND LONGITUDE.—Many 


"years ago a surveyor was engaged in running out 


the line for a highway for the selectmen of one of 
those Connecticut towns. The stake was driven 
‘at the point of beginning, but it was difficult to 
find any suitable points in the vicinity by which to 
describe its location, The shrewd select men sug- 
gested : Why not take its exact latitude and longi- 
tude? This idea at bottom iscorrect. No system 
of monuments can be ever satisfactory until 


' founded upon latitudes and longitudes. And yet 


no State, except New York, bas attempted to in- 
troduce this only true and rational system. Even 
from New York the news comes as we write 
(March 12) that the Legislature has resolved to 


‘abolish its excellent State Survey and commit the 
| whole question of monuments back to the uncer- 
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tain memory of individuals! So difficult is it for 
legislators to understand true enconomy. 

ECONOMY IN ENGINEERING.—Economy is at the 
basis of alltrue engineering. Any one may put up 
a structure, but not every one can do it economi- 
cally. The controlling conditions are not beauty 
or strength but cheapness. All parts of a structure 
should be of equal strength, like the famous 
‘‘one hoss shay,” not in order that they may 
all wear out together, but because thereby 
the minimum amount of material is con- 
sumed, and hence presumably the minimum cost 
of construction attained, And this rule of equal 
strength is to be violated whenever the expense 
would be thereby increased. The best engineer is 
he who plans and executes the most suitable and 
economical designs. 


ECONOMY AND RESPONSIBILITY.—Perhaps one 
reason why technical education seems so unsatis- 
factory to some is because this element of economy 
cannot well be introduced into the exercises of the 
student. The young man employed to doa job of 
surveying feels himself urged by a responsibility to 
do it welland quickly, expecting that both his em- 
ployer and himself may derive profit from the work. 
The student, on the other hand, who is sent out to 
make a map simply as an exercise feels no such 
responsibility and is often apt to do it neither well 
nor quickly. Economy and responsibility must go 
together in order to produce their proper effects on 
the minds of young men, and these come quickly 
enough when the real work of life is begun. 

THE GREAT PyYRAMID.—The Great Pyramid of 
Egypt is often said to be the most wonderful 
engineering structure in the world excepting 
the great wall of China. But, regarding either 
it or the great wall in the light of economy, 
it seems that the engineering was of a very poor 
and unsatisfactory kind. No particular engineer- 
ing skill would be now needed to put up such 
structures if the labor of thousands of men could 
be had for many years for nothing. Any- 
body can do it, even the students of technical 
institutes, if plenty of money be furnished and no 
responsibility be required for the economical ex- 
penditure of it. 


RELIGION OF THE PyYRAMID.—Mention of the 
Great Pyramid calls to mind the discussions of the 
mysteries supposed to be concealed within it, of 
which we nowadays hear so much. Some years 
ago a well known astronomer of Scotland became 
partially crazy on this question, and wrote books 
and articles about it in such a fascinating style 
that the infection spread to France and thence to 
this country, and now the religion of the great 
pyramid has many adherents, All the constants 
of mathematics and all the truths of nature are 
said to be concealed within it. The only true 
system of weights, measures and coins is there 
easily found. Societies have been organized to 
propagate these truths, and to send expeditions to 
Egypt to re-measure and re-calculate the sizes of 
the passages, chambers and coffers. One such 
society known as ‘‘ the International Institute for 
Preserving and Protecting Weights and Measures ” 
has distributed many tracts among the engineers 
of this country, seeking to convert them to its 
peculiar views, 


THE POSSIBILITIES OF THE PYRAMID.—Notwith- 
standing the seeming earnestness of the pyramid 
people, there are not found wanting those who 
scoff at their mathematical deductions of the 
constants of nature and their prophecies of future 
events. One skeptic measured a cigar box and 
showed that he could deduce from it numbers as 
wonderful as those derived from the coffer. Dr. 
H. E. Licks determined that he would discover 
logarithms in the pyramid, and so he set to 
work, inspecting the measurements, combining 
them, and operating mathematically upon them, 
until finally he was rewarded by the discovery of 
the number 2.718, which is the base of the hyper- 
bolic system of logarithms. And in the same 
way anybody can discover in the pyramid meas- 
urements any number that he may desire, First 
determine what is to be found, then seek until it 
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js found. With such a method of research an 
endless series of coincidences may be readily 


deduced. 


Tue Merric SystemM.—The International Insti- 
tute, in addition to its pyramid investigations 
strongly opposes the metric system. It is certainly 
a sign of the times that such opposition flourishes, 
and that societies for advocating and introducing 
it are gradually dying out. In spite of all that has 
been said and done, the metric system has really 
made very little headway in this country in the 
last ten years. It is explained in all the arithme- 
tics and hand-books, yet no one uses it, and every 
new book finds it necessary to explain it again. 
For instance, Prof. Thurston's recent work on ma- 
terials has forty-nine pages explanatory of the 
metric system, and also the metric equivalents are 
introduced in the text alongside of the English 
measures. We are told that the white spruce 
attains the height of 15.24 meters, and the black 
spruce the height of 20.73 meters, and so forth. 
Notwithstanding its great simplicity the metric 
system is a hard thing to introduceand use. 
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NEWS OF THE WEEK. 


It K1LLep Him.—A young newspaper man died 
in Baltimore, Md.. last week, and the cause of his 
death is not to be called mysterious, for the paper 
on which he was employed gives reason enough. 
By profession, this young man of 26, telegraph 
editor of a newspaper, was a civil engineer. He 
had been educated in Germany, and had been pro- 
fessionally employed in Mexico and the United 
States. He was a poet anda musician. He had 
composed orchestral music and verses. He was 
an artist and an amateur actor. He wasa mechan- 
ical draughtsman and author of an opera. He 
spoke three languages besides his own—and does 
anybody wonder he is dead ? 


Rio GRANDE & Pecos R. R.—The annual meet- 
ing of the stockholders of the Rio Grande & Pecos 
railway met March 27, and elected Governor A. 
Cc. Hunt, of Colorado, president; W. H. Shafen- 
burg, secretary; and C. L. Winrlow, treasurer; 
Colonel W. W. Hungerford, general manager, and 
Colonel Henry Allman, general agent, at New 
York. The road is projected to traverse the entire 
length of the Rio Grande Valley within the limits 
of the State of Texas, and has already completed 
a section of twenty-seven miles from Laredo to 
the great coal mines. 


THE OGDEN EXTENSION OF THE DENVER & RIO 
GRANDE R. R. is Opened for through freight and 
passenger traffic between Denver and Ogden, con- 
necting with the Central Pacific. 


THE CoLumBus, CHICAGO & INDIANA CENTRAL 
R. R. passed into the possession of the Chicago, St. 
Louis & Pittsburgh on April2. The headquar- 
ters of the company are in Chicago. 

THE COLORADO PooL.—It is stated that there 
is some cause to fear that when the present agree- 
ment between the Colorado roads expires in July 
a disruption of the pool will occur. The Atchison, 
Topeka & Santa Fé claims that it is carrying 
more than 19 per cent. of the business. 
ver & Rio Grande is also discontented. 
Union Pacific, it is stated, will be the only road 
disposed to continue the poo] under the present 
arrangement. The Denver & 





use every means to foment disturbance between 
the pooled lines. 


ToLepo, Texas & Rio GRANDE.—Work began 
on the Toledo, Texas & Rio Grande narrow 
guage, the link which is to connect the Toledo, 
Cincinnati & St, Louis with the Paramore sys- 
tem of Southwestern roads a few days ago. The 
entire line will be constructed by George B. Hib- 
bord, the contractor of the Paramore system, at 
$12,500 per mile. 

MEXICAN CENTRAL. — It is expected that the 
track of the Mexican Central will reach St. Rosa- 
lia 324 miles south of El Paso, April 1. 


Prre CONTRACT AWARDED.—The contract for 


pipe for new system of water-works at West Bay | 
, has been awarded the Cincinnati | 


ity, Michi 
& Newport Iron and Pipe Co. 

THe CuicaGo, MILWAUKEE & St. PauL R. R- 
is reported to be at work on their new branch be- 


tween Red Wing and Carnon Falls, getting it 
ready for business, 


SmaLL Gaucr Ling BETWEEN CALAIS AND 
ANVIN.—A small railway, 94 kilometers (5814 
miles) long and 1 meter (3 ft. 33g in.) gauge has 
lately been completed between Calais and Anvin 
(France) at a cost of only 77,000f. per kilometer 
(or $24, ee mile. This is very low, consider- 
olan ilways in France rarely cost less than 

,000f. per kilometer, and often exceed 400,000°. 


The Den- | 
The | 


New Orleans is | 
opposed to the pool on general principles, and will 
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and even 500,000f. The locomotives cost 32,000f. 
($6,400), the carriages 8,000f. ($1,600), and the lug- 
gage vans 3,650f. ($730). The minimum radius of 
the curves is 180 meters, and the steepest gradient 
1 in 66. The line is not fenced, and the level 
crossings only have barriers in the hamlets and 
villages. 

ANOTHER SHIP CaNAL.—A ship canal is pro- 
jected in the north of Florida, from a point in the 
river Suwanee, flowing intothe Gulf of Mexico, to 
Jacksonville, on the St. John’s River, flowing into 
the Atlantic, a distance of 60 miles, the estimated 
cost being $20,000,000. The New York Chamber 
of Commerce calculates the traffic at three times 
that through the Suez Canal, while the great loss 
of shipping that now occurs will be avoided, 

THE GROWTH OF NEW YoORK.—The year 1882 


CONTRACT JOURNAL. 


shows the largest expenditure in the direction of | 


new buildings which has yet been put on record in | 


any one year of the tome of Buildings of 
New York. The official figures show that there 


were 2,561 buildings proposed for erection at an | 


estimated cost of $44,778,686, and 1,676 alterations 
at an estimated cost of $4,262,481, or a grand total 
| of nearly $50,000,000 invested in brick and stone. 

THE NORTHERN PaciFic.—The Northern Pacific 
has reduced its freight rates from St. Paul, Min- 
neapolis, Duluth or Superior to Livingston to the 
| following figures: First-class, from $3.50 to 2.95 
ver 100 lbs.; fourth-class, from $2 to $1.70. To 
Miles City, first-class, from $3.50 to $2.65; fourth- 
class, $1.85 to $1.65. To Bismarck, first-class, 
| from $1.75 to $1.60; fourth-class, from $1.10 to $1; 
live stock to Bismarck, from ,$125 to $100 per car; 
agricultural implements, nails, pork, etc., from 
$140 to $130 per car; flour, grain, etc., from 55 
cents to 40 cents per 100, and a general reduction 
on all other articles. Car-louds to Livingston, 
Billings and Miles City willl remain the same as 
published last week. 

A CONTRACTOR’S EXCHANGE.—An association 
under this name has lately been organized under 
the laws of New York; the President is John 
Witherell, Vice-President Daniel C. Higkey, and 
Treasurer John Claffy. Their head quarters are at 
48 Dey Street New York. 

WINFIELD (KAN.) WATER-WORKS.—The city au 
thorities have just passed an ordinance granting 
the right of erection of waterworks to a private 
company. The population is 3,000, to be supplied 
from a 2,000,000-gallon reservoir, at an elevation 
of 104 feet above the main street. Five miles of 
mains ranging from 10 inches to 4 inches; one 
one-million Worthington pump; water to be taken 
from the Walnut River. 

THE lease of the N. Y., Pa. & Ohio R.R. to 
the N. Y., Lake Erie & Western R. R. Co. was 
approved March 29, at Liverpool, (Eng.), by a 
meeting of three hundred of the English bond- 
holders. 


ACCIDENT ON THE PENNSYLVANIA R. R., March 
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(London) on March 10th to witness the running of 
a tram-car propelled by electricity. The accumu- 
lators were stored under the seats of the car, and 
the current was conveyed by an insulated wire to a 
Siemens dynamo-machine connected with the axle, 
The accumulator consisted of 50 Faure-Sellon- 
Volckmar cells, each measuring 13 by 11 by Tinches, 
and weighed about 80 pounds. There is sufficient 
energy thus stored to work the car with full load 
for seven hours, and on the trial trip a speed of six 
miles per hour was attained, The action of the 
motor may be reversed at will, and the power 
may be increased or diminished by adding to or 
taking from the number of cells by means of a 
simple switch. By breaking the circuit the motor 
is stopped. Mr. Sellon, who was present, showed 
that an electric car can be washed at a cost of 
6s. 3d. per day for traction, while the actual daily 
cost of doing the same work by means of horses 
is given by some of the metropolitan companies at 
26 shillings. 

WRECK ON THE CIN. So. R. R :—CINcINNATI, 
March 30.—By the wreck of a passenger train on 
the Southern Road, at Mason station, this morning, 


fifty-three passengers were badly injured. The 
wounded have just arrived here. Several will 
die. 


Hacks, furniture cars, and express wagons are 
conveying the victims to the hospital. 

The scene at the wreck was terrible. Five cars, 
one a sleeper, went down an embankment. One 
hundred and twenty-seven persons were on the 
train. 

ANNUAL ELECTION PENNSYLVANIA RAILROAD. — 
At the election held in Philadelphia, March 29, 
the following directors were chosen: Messrs. 
George B. Roberts, Wistar Morris, Alexander M. 
Fox, Samuel M. Felton, Alexander Biddle, Henry 
M. Phillips, N. Parker Shortridge, D. B. Cummins, 


| Henry D. Welsh, John Price Wetherill, William 


|have already commenced work, 


L. Elkins, William Thaw and H. H. Houston, 


STEEL IN COLORADO. —StT. Louis, Mo., March 
30.—A number of St. Louis and New York capital- 
ists have organized a company to erect and oper- 
ate an immense steel mill in Gunnison, Col.. and 
They have pur- 
chased 2,000 acres of coal lands at Crystal Butte, 
twenty miles from Gunnison, containing five veins 
of an aggregate thickness of 20 feet. This is the 
finest anthracite coal, and makes coke superior to 
the best manufactured in Pennsylvania. The same 
land also contains immense deposits of iron ore 
equal to the best Missouri and yielding 60 to 70 
per cent. iron. The company will have 300 men 
at work before the end of the year, and next year 


| when their steel mill is finished they expect to 


employ several thousand hands. They think they 
have advantages which will enable them to pro- 
duce steel rails cheaper than they are made any- 


| where else in this country, and believe they will 
| find a ready market for all they can make. 


30.—The express and baggage cars went over an | 


embankment just east of Newark, N. J. 
passengers hurt. 


Union PactFic LITIGATION.—Judge Wallace of 
the U. 8. Circuit Court refused, March 380, the in- 
junction asked for by Arnold Leo, against the 
above company, to restrain them from issuing 
any new bonds, etc. and the applying the proceeds 
or their earnings in the construction and operation 
of branch lines. 
was that the complainant had not made a case, 


No 


The reason given by the Judge | 


in as much as he was not a stockholder at the) 
time of the transaction of which he complains ; it 


was also conceded that the company had a full | 


right to sell and dispose of any of its assets to 
meet its liabilities, or for any legitimate corpora- 
tion purpose. 


THE CoLomBIA RAILWAY COMPANY was incorpo- | 


rated at Albany, N. Y., for the 
structing lines of railroad in the United States of 
Colombia, South America, from the city of 
Bogota 
tal $500, 


THE SAHARA INLAND SEA.—LONDON, March 30.— 


Lesseps has arrived at that place. 


to — on the Magdalena River. Capi- | 


urpose of con- | 


PALMETTO PAPER.—That toughest foe of Florida 
farmers, the scrub palmetto, promises to become a 
source of wealth in the future. It has been dis- 
covered that its fibre makes admirable paper and 
the Palm Paper Company, with mills at’ Philadel- 
phia, have already established a fame for their 
product. The palmetto is capable of being con- 
verted into the finest manila, white wrapping- 
paper and a transfer paper suitable for the finer 
grades of steel-plate printing. This transfer paper 
has heretofore been made in India, selling here for 
from 60 to 80 cents a pound ; it may be made from 
valmetto at from 6 to 8 cents a pound. The Palm 

‘aper Company now propose to establish extensive 
mills either at Fernandina or Jacksonville, 

TOLEDO, INDIANAPOLIS AND Sv. Louis stock- 
holders, at an election held March 30th, chose the 
following officers: President, A. D. Owens, of 
Indianapolis; vice-president, H. C. McGavern ; 
secretary, J. P. Shissler; treasurer, T. H. Gillil- 
land ; directors, John Shaw and James Webster, 


lof Van Wert, and R. T. Rush, of Detroit. 


| 


explorations make it plain that the inland sea in | ; 
the Desert of Sahara which he has been advocat-| The source of the music was a mystery until to- 
ing is practicable, and that it can be accomplished | day, when it was learned that a telegraph wire 


by using 100 excavatin: 

aggregate capacity to the labor of 100,000 men. 
DRAINING THE EVERGLADES OF FLORIDA is said 

to be proceeding satisfactorily. 


pochee was begun, land which had hitherto been 
covered by water to a depth of four or six feet was 


,in many places perfectly free from it, and in 


others it was not more than six inches deep. The 
soil so redeemed is as rich and as fertile as that of 
the Mississippi Valley, a vegetable mold of eight 
or ten feet resting on a sub-soil or pan of hard 
clay. The whole country is to be freed from 
water by a series of canals and cross-cuts. 


ELECTRIC STREET CaRs.—A rumber of scientific | 150 feet above the terminatin 


Within six | duction. 
/months from the time the canal from Lake Hick-| to the results should the harmonic 


} 
i 


} 
| 


A TELEPHONIC PROBLEM.—CHICAGO, March 30.— 


| A singular fact was noted in this city last night. 
| Ata certain hour, all who had occasion to use the 
Advices from Tozer, Tunis, say that Count de | 


He says his | 


telephone found it vibrating to musical tones, 
Private and public telephones were alike affected, 
and even the police and fire alarm instruments. 


machines equal in their | from .the stock yards, passing near most of the 


telephone wires, was connected with the harmonic 
system, and that tunes were being played over it, 
and the telephone wires took up the sounds by in- 

This suggests a rather grave question as 


system be 


generally introduced. 


SEWERAGE OF SPENCER, WORCESTER Co., Mass. 
—The introduction of Shaw pond water into 
Spencer Village necessitates a system of sewerage, 
the importance of which no one questions, and the 
matter came before the town March 30 for action. 
Engineer Healy, of Worcester, has made a survey 
for a system, with plan and estimates of the cost. 
The main sewer contemplaied starts at May street, 


point, and runs 


and commercial gentlemen met at Kew Bridge nearly west down a natural valley between Main 
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and Cherry streets to the railroad depot; thence 
down by the woollen mills, terminating in the 
Sumner meadow, a distance of 1,466 yards. The 
estimated cost is, with 18-inch pipe, $12,000. There 
are 10,515 yards of street sewers to be laid, with 9 
and 12 inch pipe, at an average cost of $1.25 foot, 
to cost $44,000, including man-holes, etc., making 
the total expense $56,000, It is proposed to build 
the main and the street sewers as they are needed, 
and it will probably be over five years before the 
system as laid out will be completed. The actual | 
debt of the town is less than $25,000, and, with a/ 
taxable property of 3,000,000 and a | ye ceneenr of | 
about 8,000, the sewer matter is of especial im- | 
portance, as it follows the introduction of Shaw | 
pond water. 


FURNITURE ConTRACT.—The contract for supply- | 
ing special furniture for the custom-house, court- | 
house and post-office at Albany, N. Y., has been | 
awarded to A, H. Andrews & Co., of Chicago. 


THe PANAMA CANAL DREDGER ARRIVES.—COLON, | 
Panama, April 4.—The steamship Claudius, of the | 
North and South American Steam Navigation | 
Company’s line, arrived here this morning, having 
in tow the steam dredger La Comtesse de Lesseps, 
which has been specially constructed for dredging | 
work on the Panama Canal. The trip was made | 
in 16 days 8 hours. 
WAREHOUSE AND Dock CoMPANY.—The Nevada | 
Warehouse and Dock Company has filed articles of 
incorporation with the County Clerk, San Fran- 
cisco. The capital stock is $500,000, all of which 
been subscribed. as follows: R. H. Follis, $225,000; | 
John Rosenfeld, $125,000; P. L. Weaver, $25,000; | 


C, O'Connor, $62,000, and George Frier, $62,000. | dilligence and by excludin 


Bis Too HiaH.—The bids for work on the break- 
water of the Buffalo Harbor are all so high that | 
they have been thrown out by the Secretary of | 
War, and no work will be done the coming 
season. 

Huron, DAK. WATER-WoRKS.--Cincinnati parties | 
are agitating the formation of a mill and water- 
works company in Huron, Dak., with a capital of 
$200,000. 


A CONTRACTOR'S Suit.—Andrew Onderdonk, the 
contractor, has sued the city and county of San 
Francisco to recover $14,592.97, which the United 
States government refused to pay for the grading | 
of a lot belonging to the Presidio reservation, the | 
plaintiff and J. S. Dyer, in July, 1878, having per- | 
formed a contract, entered into with the city in | 
July, 1878, to grade Bay street, from Van Ness | 
avenue to Gough street, at 35 cents a cubic yard. | 


New City ENGINEER’S OFFICE.—In the Peters- | 
burg, Va., Common Council on the 2d, an ordi-| 
nance was introduced creating the office of City | 
Engineer—an office that was abolished several | 
vears ago. It is understood that in restoring the | 
office a good salary will be attached to it, and that | 
a first-class engineer will be elected to the position. | 
There is so much need for acity engineer in Peters- 
burg that the wonder is the city so long dispensed | 
with the serviees of such an officer. 


! 

Tue Sea Beach RaILRoapD, running from Bay | 
Ridge to Coney Island, together with the Sea | 
Beach Hotel, and rolling stock, was sold April 4, | 
by order of the Trustees, for $245,000 over a mort- | 
gage of $30,000, John J. Carolin and Frederick | 
H. Witt were the purchasers. 

New WaAREHOUSE.—Plans have been filed in the | 
N. Y. Bureau of Buildings by Arnold, Constable & | 
Co.. for the eretion of a handsome warehouse on | 
t 1e south-east corner of Sixteenth street and Ninth 
a ‘enue. The building will be of brick, 87 feet 
front and 100 feet deep and six stories high. The 
e timated cost is $100,000. 


Port Huron, Micu., WaTER-Works.—During 
the month of March the city water works pumped | 
nearly 25,000,000 gallons of water, an increase of 
over 8,000,000 over the same month in 1882. 

Tur DuLutTH & NORTHWESTERN RaILROAD Com- 
PANY is a new corporation organized to build a 
railroad from Duluth, starting on Minnesota Point 
at the ship canal, thence along the bay of Superior 
to Rice’s Point, northwesterly to the northern 
border boundary line of the State, with one or 
more branches to the western line of the State. | 
The organizers are O, P, Stearns, Cc. Markell, R. 8. 
Munger, E. R. Jefferson. C. P. Bailey, H, Truelson 
and L. Mendenhall, of Duluth, who will compose 
the tirst board of directors. The capital stock is 
put at $2,000,000, divided into 20,000 shares. The 
corporation will go into effect April 10, and the 
proposed road will take something of the same 
route as that surveyed by the proposed Duluth & 
Winnipeg road. One branch of the line, if built, 
will probably go to Grand Forks. 


TipES IN AN INLAND LAKE.—One of the most sin- 
gular of all the strange freaks of nature that 
Colorado is found as possessing is to be seen within 
a short distance of the city. It is no more or less 
than the rise and fall of tides on Sloan’s Lake, a 
very beautiful sheet of water, lying about two 


miles to the northwest of the city. The best place ' 


| remains that there is a tide, or something —- 
y 


| sult of this great dilligence and exclusion of other 


| penditure on the new system, to January last, has ! 
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| to observe this strange phenomenon is at the boat- authorities, with a body of troops, marched to his 


houses on the south side of the lake, where a small | Tesidence and burned it without opposition. Lat- 
cove sets out from the main body of water. Of | dior then took refuge with a neighboring chief, in 
course it is not like the Bay of Fundy, where the Concert with whom he is expected to begin hostil- 
main sea rises over seventy feet, but the fact still | itles. 


A POWERFUL CANNON.—The South Boston Iron 
Works have made a six-inch rifled cannon that is 
| proved by tests at Annapolis is to be of remarkable 
|power. With 382 pounds of powder and a 68- 
: | pound shot it gave a muzzle velocity of 2,120 feet 
CONNELLSVILLE AND UNIONTOWN (PA.), WATER-| per second. It is estimated that a full charge of 
Works.—Surveys are now being made for the S poent of powder will give a velocity of 2,300 
above works ; both towns will be supplied by - | feet with a 70- 
ity from springs in the Laurel Ridge ; works built | been obtai 
by private companies. 

Suit aBouT Pump-Works MACHINERY.—Mr. H. 
A. Ramsay, of Baltimore, has brought suit against 
that city in the United States Circuit Court for | 
$20,000 damages. He alleges that on the 24th June, | 
1880, he entered into an agreement with defendant 
to furnish three whole sets of machinery, consist- : oe 3 
ing of three vertical, single-acting plunger pumps, | Messrs. Gray & Co., of St. Louis, the privilege of 
with all their attachments, all furnished and set | oa ‘oth water and gas to the town. The 
in place complete and ready for operating. He | water will b taken from Lake Superior, and it is 
contracted to vod the delivery of said machinery | to be delivere ' in the mains by August. The cost 
on or before January 1, 1881, the city contracting | is estimatea at about $200,000. 


to pay him therefor $59,987, and to furnish and | ishi 
have ready the buildings and foundations for the | SS Ue 2 OES etebenthing 


recti shat | claim yet maue in behalf of electricity is that it 
oa Le ‘sane ee oo pie va grahy eg | has been proved possible to convey by it vibrations 
fill said contract it became necessary for | of light so that it is practicable not only to sneak 
him to oceupy the greater portion of his foun- | ae ab msg earngt gt Ae i According 
dry or works and to employ almost his entire to the Otago 7¥mes, Dr. Guidrah, of Victoria, has 


proximates closely to it, and the question natu 

arises, what causes it, and offers a rather hard nut 

- adbcon scientific men of Denver to crack.—Denver 
rioune, 


und shot, a better result than has 
from the six-inch Krupp, Arm- 
' strong or Woolwich guns. 


THE WESTINGHOUSE AIR-BRAKE, it is announced, 
will soon be ny upon all the freight trains of the 
Central Pacific Co. 


DULUTH WATER AND GAS WorkKs.—The Town 
Council an ordinance, March 30, giving 


| 
} 


force of men in the execution of said work, and ‘vented an apparatus, called by him the electro- 
that only by the exercise of the greatest |8COPe, Which accomplishes this. The paper in 


a large amount of | question says that a public test of this instrument 


: , , van was made in Melbourne in the presence of some 
rerfon Ni pest of ead trae an Ginabled to forty scientific and public men, "Sitting ina dark 
; | room they saw projected on a large disk of white 


work on the Istday of January, 1881, as required burnished metal the race-course at Flemington, 


in said contract, he was ready to commence the | with its myriad hosts of active beings. Each mi- 


delivery of said machinery, and so offered, but | DU detail stood out with perfect Midetity to the 
that owing to the failure of the said defendant to | original, — bi. a cape vs at the —— ” a 
furnish the buildings and foundations for the | Se ee ecg ar glasses an th cult to 
reception and erection of said machinery, as it had | Sau ae ” at they were not — y a - ailten 
been contracted to do, plaintiff was unable to for- | itse coe wept. 3 ie t Se 
ward the work which had been completed; but, | they could so completely scam. 


| 

on the contrary, was compelled to retain said| Tyree Opp Norices.—Dean Alford relates that 
work for several months, and, owing to the failure | the following perspicaous notice to engine drivers 
of the city to furnish said buildings and_founda- | was exhibited—for a short timo only, let us hope 
tions, the plaintiff was greatly injured and an-|_at one of our railway stations: ‘‘ Hereafter, 
noyed. Further, that when allowed to begin he | when trains moving in an opposite direction are 
was compelled to pay a great advance in wages; | approaching each other on separate lines, conduc- 
that owing to said failure he was unable to obtain tors and engineers will be required to bring their 
mechanics in Richmond, and was compelled to | trains to a dead halt before the point of meeting 
emer them from Baltimore and pay their and be careful not to proceed until each train has 
board in Richmond; that owing to said failure he passed the other.” Equally lucid was the placard 
was not able to proceed till the fall, and was com- announcing that ‘‘ The Gleaner is one of the finest 
pelled to work in the short hours of the winter | and fastest boats on the Tyne; her accommoda- 
days and in bad weather. Wherefore he prays | tion is in every respect good and cumfortable; her 
$20,000 damages. D'Arcy Paul and W. W. & B. | crew skillful, steady and obliging, being newly 
T. Crump counsel. | painted and decorated for pleasure trips.” This 

GALVESTON, SaBINE & St. Louis RAILWAY.—The | Notice is said to have been posted up at North 
stockholders at a meeting held March 29, at Long- | Shields: ‘* Whereas, several idle and disorderiy 
view, Texas, increased the capital stock to $12,000 | persons have lately made a practice of riding on an 
per mile, and bonded the road $10,000 per mile. _—| a88 belonging to Mr. ——, the head of the popery 

sa : | stairs; now lest any accident should happen, he 

Santa FE Houston EXTENSION.—March 30. The takes this method of informing the public that he 


So a sags — er a — it — | has determined to shoot the said ass, and cautions 
the Galveston, Harrisburg n Antonio R. R., idi i 
about four miles from Houston. It will be compl andes neater cen eae 


7 . €- | time to take care of himself lest by some unfortu- 
ted in about ten days. | nate mistake he should shoot the wrong one.”— 
ree WATER recta FOR 1882. By the | Chambers’ Journal. 

‘hief Engineer’s report just submitted, the average | : 
daily consumption of water for year ending | nenihieceumn te tec me, ah ao 
a prose ee ae gallons, an increase | says the Boston Journal, ‘‘ with different heights 
eee , | of seats, having, say, one-half of the space of the 
BosTON IMPROVED SEWERAGE.—The total ex- | coach clear; cover the floor with inexpensive rugs 
where tired babies may roll and stretch their limbs 
been $3,389, 104.07. | as on the home carpets.” Patent not yet applied 
een Sa THE SANDWICH IsLANDS.—_| for. 
The telephone has been introduced in the Sandwich | 
Islands, and as ‘‘hello” in the native dialect is | aoe — eer ae “0 Mich. 
‘* Kalakaihoikauhaubaihoihaukei,” you can imag- | TheGrand Trunk is building from Sediean to South 
ine what _— of a time they have at the *‘ central.” | Lyon. A line from decline to Battle Creek added 
—iartiigton Saauaage. ‘to those named will give the Grand Trunk a direct 
THE *‘ BELL-CoRD” TO BE DISPLACED.—Conduc- | route to Chicago. 


tor Judkins, on the night train from Portland to A 

i Railros -_.3| BALTIMORE Gas CoMPANIES.—Baltimoreans are 
m ee the Main Central Railroad, has devised | enjoying the legitimate fruits of competition in the 
a system of electric communication from each car business.the price of that indispensable article 
~ a — So = nee oe displace the | Soving lone sebieed to $1 per 1,000 feet to all cus- 
amiliar bell-cord. 1e system is the same as is | =. os Ce 
weed in hotels, — t the method of connecting | signe Camgeny ae ous ie a ® 4 
the wires between the cars, and for this Mr. Jud- | 7 y 
kins will endeavor to secure — The system | reduced A yon _— = — ne 1,000 — 
has been successfully employed upon Mr. Judkins’ anos james tition, and rates tumbled ~% 2 per 
train for some weets. 1,000, or $1.90 net. Last of all came the Equitable 

SENEGAMBRIAN R. R.—The first locomotive} has Gas Light Company, and prices have been forced 
made its appearance in Senegambia. The first down to $1, at which both the Consolidated 
mile and a half of the French railroad be-|Gas Light Company and the Equitable are supply- 
tween Senegal and the Niger was opened ing customers. An official of the latter company 
last December in the presence of an amazed | estimates that the annual consumption of gas in 
crowd of natives, who slapped their hands and _ Baltimore amounts to 700, cubit feet, and 
tried to keep pace with the train. ition on that basis claims that the saving to consumers 
was made to the road by Latdior, the King of | in the reduction from $1.90 to $1 amounts on the 
Cayar, who had formerly made a treaty permit- year’s business to $630,000. It is added by the offi- 
ting the line to pass through his territory ; Dut the ' cial referred to that gas cannot be furnished at $1 
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and pay a fair profit, considering wear and tear of | Pacific road. A considerable portion of the track | The working force will be increased 2,000, and it is 


plant and other items, but a little more than $1 
will bring satisfactory revenues to his company. 
To-day, he said, with the modern appliances, gas 
at $1.90 or $1.60 will pay as well as $0.50 did a few 
years ago. is is not news, but it is refreshing 
to learn that a representative of a gas company 
will admit it. 


THE METROPOLITAN RAILWAY OF VIENNA.—The - 


concession for the above was granted by the de- 
cree of Jan. 25, 1883, to Messrs. Fogerty, Bunter 
& Bell. The length of the road will be about nine 
miles, of which about 5} miles are to be carried 
upon an-iron viaduct, and the greater portion of 
the remainder is in open cutting; only 1,460 


50 to 60.000 tons of iron will be required, in addi- 
tion to the n i The cost is estimated 
at 12,000,000 florins, and the metal contract is said 


to be awarded to the shops of Wittkouitz and of | 31, 


Teplitz. 


Boston’s R. R. INVESTMENT. i 
circular says : Over $60,000,000 Boston capital has 


been invested in twelve or fourteen new railroad | Failroad company. 


enterprises within the last five years, and about 
one-half the amount has defaulted interest. The 
price of the first-mortg 
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will be washed away between this place and Baton | hoped to reach kilometre 50 by the end of this 


Rouge Junction, 40 miles, but when the water sub- 
sides a large force will soon put the track in re- 
pair. Fordoche Bayou is rising an inch daily, the 
water running through the levees a mile anda half 
above the railroad crossing, swamping many small 
plantations. 


TENNESSEE RAILROAD CONTROL.—The Tennessee 
railroad bill practically puts the railroads of the 
State under the control of commissioners without 
the consent of stockholders. It provides for the 
appointment of three commissioners by the Gov- 
ernor, to hold office until January 1, 1885. Their 


Kineal feet are in tunnel, and 853 feet on the level . | Successors are to be elected by the people at the 


November election in 1884, and every two years 


| thereafter. 


| 


BALTIMORE SHORT Live.—CINCINNATI, March 
—The stockholders of the Baltimore Short line 
road to-day met at Athens, O., and by a practically 


—A recent financial | ¥animous vote accepted the terms of sale of that 


to the Cincinnati, Washington & Baltimore 
Beginning with April 1 the 


\latter company assumes its new name, and will 


| 
j 


bonds of some of these | Parkersburg, 


roads is about one-half of what they actually cost | 


to construct, to say nothing of the rights of way | T 


and other valuable francaises. 


THE WaBASH R. R. is said to have a a 
arrangements with the Rock Island R. R., b 
which the former is to be extended to St. Paul. 


ADDITIONAL WaTER SUPPLY TO BOSTON AND 
CAMBRIDGE.— ineers have just finished the ex- 
aminations of he Shawsheen River, as an ad- 
ditional source of supply. They conclude that 
the Shawsheen River has no advantages over the 
Stoney Brook source, is more liable to contamina- 
tion, and would cost $600,000 more than the last 
named 


Tax ON EARNINGS OF PHILA. & READING R. R.— 
PHILADELPHIA, April 2.—The suit of the U. S. 
against the P. & R. Go. to recover a balance of tax 
aleaed to be due upon the surplus earnings of the 
Co. from June, 1864, to November, 1869, came to 
trial to-day. The claim was for $40,844, with in- 
terest, making a total of $78,420. The defense was 
that the sum of $39,797 had been paid in 1868, as 
the tax on surplus earnings, after an investigation 
by the Assessor of the District and a government 
expert. The matter is under consideration by the 
judges. 

THE AMERICAN STEAMSHIP ComMPaNy.—At the 
twelfth annual meeting of the American Steam- 
ship Company April 2, a report was presented, 
which stated that during the year 1882 the four 
steamships of the line accomplished thirty-six 
round trips. The receipts from freight amounted 
841.06 ; from passengers, ,869.74 ; from 
miscellaneous sources, $3,387.28; a total of $876,- 
598.62; less disbursements for opening, expenses, 
$767,063.78 ; carried forward, $109,534.84; less dis- 
bursements for shore ae, leaving a deficit of 
$10,207.86 ; interest paid on the mortgage bonds of 
the company, $88,000; making a total deficit for 
the year of $99,007.86. The treasurer’s report, 
which was submitted, showed a capital stoc 
$1,201,400 ; mort bonds, $1,500,000; balance 
due agencies, $41,287.87; cost of construction and 
outfit of steamers, $2,349,006.02; Philadelphia 
stores, $46,730.48; Liverpool stores, $3,071.52. The 
following directors were elected : Henry D. Welsh, 

Cummins, 


President ; John Price Wetherill, D. B. 

N. Parker Shortridge, Strickland Kneass, William 
D. Winsor, G. B. Roberts, Henry C. Butcher, J. N. 
Dubarry, Joseph W. Lewis and Edmund Smith. 


ELECTRIC PATENTS.—The Patent Office has pre- 
pared, and has now for sale, an index of all pat- 
ents relating to electricity ae by the United 
States prior to June 30, 1882, comprising about 
4,000 patents, and making a volume of 250 pages. 


St. Louis, Hanna & KEOKUK R. R.—Srt. 
Louis, March 31.—The above road, which is now 
finished from Hannibal to Troy, Mo., has closed 
an arrangement under which the road will be com- 
pleted from the latter point to St. Louis within a 
year. It will cross the Missouri River about 15 
miles above St. Charles at a point where the rocky 
bluffs line both sides of the stream, thus obviating 
trestle approaches. A construction company has 
been organized with K. Green, formerly 
President of the B., C. R. & N. road, as President 
and work will be pushed as rapidly as possible. 


A New CLEARFIELD Co. (Pa.) R. R.—During the 
summer a railroad will be built from a point in 
Morris township. Clearfield County, w the 
Beech Creek, Clearfield & Southwestern Rail- 
road crosses the Moshannon Creek, to a point near 


Beaver Run, in Decatur township, 
County. 


| 
| 
| 


id from the city, and 


have control of the entire line from Cincinnati to 
with Col. Orland Smith as President. 


CoAL MINERS’ STRIKE.—PITTSBURG, March 31.— 
wo thousand five hundred river coal miners of 
the fourth pool struck to-day, because of a refusal 
of coal operators to allow them to place check- 


Y | weighmen on coal tipples to weigh coalas it passes 


over the screen. The operators saya check-weigh- 
man may go on tipples if the miners accept a re- 
duction of cne-lourth cent per bushel in the price 
of mining. The miners say they will not consent 
to this, and expect to bring the operators to terms 
by striking. They charge that operators have 
— systematically defrauding them in weighing 


LEWISBURG (Pa.) WATER-WoRKS.—New water 
works will be constructed at Lewisburg during 
spring. The business men of Lewisburg have sub- 
scribed $20,000 toward the enterprise. 


WorK RESUMED ON THE HUDSON RIVER TUNNEL. 
—The work of building the Hudson River Tunnel 
has been resumed on the New York side. The 
water was pum out a few days ago, the work- 
ing space was cleared, and the tunnel was found 
uninjured. Work has not yet been resumed on 
the Jersey side, but will be soon after the return 
from Europe of the President ef the company, 
Charles G. Prenshiyn. 


MEXICAN RAILROAD Notes.—The following notes 
are from the Mexican Financier of March 17: 

The ‘‘ Hidalgo,” the pioneer locomotive of the 
railroad between Irolo and Pachuca, made a trial 
trip over the road on last Thursday. The entire 
run over the plains of Xochihuacan was satisfac- 
tory, and steam wiil soon supplant animal power 


on the road, thus connecting this capital closely M 


with Pachuca. 

Telegrams from Matamoras state that the steamer 
‘‘Pegotty” has just delivered there a large amount 
of rolling stock, rails, telegraphic apparatus, sur- 
veying instruments, etc., for the work of the Mex- 
ican National Railroad at that point. 

Mazatlan advices state that work on the rail- 
way between that port and the city of Durango, 
crossing the great Sierra Madre mountains, will 
begin at once. The mountain work of the road 
will be very difficult, and five or six different 
routes have been surveyed. The course adopted 
will probably be that surveyed by Mr. Cour. 

Railroad work has been resumed to a limited 
extent at San Blas, to the great encouragement of 
the —_ there. The bark ‘‘ Mary Swan” has 
= elivered a quantity of railway material from 


Francisco. 

The a of Morelos has officially recog- 
nized and approved of a subvention of $70,000 to 
the Morelos Railway, originally granted in 1878. 
Such tees as the company may ask will be 
given by the State, it being provided that no 


ann pa. ts 

Thmabidictennat Soe tadbliees the exhantes me. 
way between Queretaro and San Juan del Rio has 
all been taken in Queretaro and is now at a 


premium. 

It is re that the short railroad between 
Puebla and San Juan de los Llanos will be pres- 
ently opened. The Fomento is asked, before giv- 
ing the necessary authorization, to carefully in- 
spect the road, as fears are entertained of its bad 
construction. 


The Mexican Central Railroad t at Leon 
has been completed, and it is said to the best 


on the line between Mexico and Leon. The Gace- 
tilla, however, complains that it is over 2} miles 

are put to consid- 
erable inconvenience to the train. 

Advices from the Isthmus of Tehuantepec show 
steady progress in railroad construction in that 
direction. During the month of February 1,000 
ee soeee ee ere 
up to kilometre 40 (25 miles) east of Salina Cruz. 


road: was completed | be 


‘month. The 25 miles of completed road on the 


east side of the Isthmus, built by the former com- 
pany, is ———_ to be in bad condition, owing to 
| Degiect. ring February 150 laborers were at 
work on that end making repairs. 


RIOT ON THE PANAMA CANAL.—PANAMA, March 
27.—Severe and continuous rioting has occurred 
along the line of the Canal, originating in a race- 
| hatred between the Jamaicans and Carthagenians. 
| Some 20 of the first have been killed; no work is 
going on. 


STRIKES AMONG THE WORKINGMEN.—The em- 
ployers in New Haven have acceded to the de- 
mands of the bricklayers for $3.75 per day, with 
| the understanding that in case of the men working 
only nine honrs on Saturday, they will lose one 
|hour’s pay. The men have agreed to this, and will 
| work only nine hours on Saturdays. 
| Between four and five thousand bricklayers 
went on a strike in Chicago. 
| Five hundred laborers on the Shamokin, Sun- 
bury & Lewisburg Railway have struck for an 
jadvance of 25 cents a day. They now receive 
| $1.25 per day. 
Twelve hundred journeymen house painters are 
|on a strike in Philadelphia for higher wages, they 
| demanding an increase from $2.50 to $3 per day. 

A strike exists among the puddlers and helpers at 
the Pencoyd Iron Works, West Manayunk, Phila- 
| delphia, owing to the desire of the company to re- 
duce the scale of wages from $4.25 per ton to 
$3.75. Over 200 men are out. 

The trades unions of Washington have agreed to 
|support the journeymen painters in their strike 
| for $3 instead of $2.50 a day. 


To PREVENT THE DESTRUCTION oF BRIDGES,— 
The perplexing question of how to prevent destruc- 
jtion of railroad bridges by freshets is at Jast 
solved, and that too by an unscientific man. His 
ope is explained in the following letter,which will 

e read with profit by all interested in railroad 
building. The writer does not claim a patent on 
the discovery, and it is not too late for Mr. Don- 
nelly, chief bridge builder of the O. R. & N. Co., 
to file a caveat: 





ALBINA, Mar, 6. 
To the Editor of the Oregonian: 

I saw throe the columes of your Paper that the 
R. R. Company are having a Greatdeal of trouble 
with Bridges being washed away By high watter 
why Dont they Get the Best experense that they 
can find to Build their Bridges. Now it is Not the 
high watter that tares out those Bridges it is the 
flood wood or Drift that Catches a Gainst the 
Bridge. Now to Prevent that is to Put a Bridge 
Down Below high watter Mark from 4 to Six feet. 

ou will want to Know the Reason of that the 

eason is this Drift never Begins to Runn untill 
the watter is nearly to its full highth & if a bridge 
is Just a fiew Inches or feet above high watter it 
ust of course catch all of the Driftor the Heav- 
iest Part of it whileOu the Otber hand if a Bridge 
is Put Down Below high watter the Drift wood 
will consequently Pass over the Bridge with Per- 
fect Safety. Then the Question arrises the Bridge 
will Be flooded So that it will Stop all Traffic. Yes 
that would Be the case. But which would be the 
cheapest to have all Traffic Stoped for a few 
Days at the Least or have a Kridge;Carried away & 
Traffic Stoped for weeks or Months Besides the 
Great Expense of Building Another Bridge on the 
Same Plan or Princaple Only to Be carried a way 
By the Next freshet. Now the Only True & Sate 
Principle for Building Bridges on Streames that 
Rise & fall so Rapid is to Put them Down from 
‘our to Six feet Below —_ watter Mark. 

ROM SUBSCRIBE. 
—Portland Cregonian, Mar. 10. 

RussiAN RaltLway Dest.—According to the 
official figures of the Minister of Finance, the rail- 
way debt of the Russian government amounted on 
the 1st of January to 703,754,059 metallic roubles, 
and 382,742,341 paper roubles, which, at an aver- 


* lage rate of exchange, would be about a milliard 


and a half of paper roubles. 


AMERICAN ENTERPRISE IN HonDURAS.—PANAMA, 
March 27.—The Honduras Congress was opened by 
President Soto on February 19. In his speech, the 
most interesting statement was that a contract in 
reference to the Interoceanic Railroad has been 
made with J. J. Waterbury and J. L. Hance, of 
New York. Under this contract a privilege is 
granted for the construction of a railroad across 
the republic, from the Bay of Honduras to the Bay 
of Fonseca. The contractors agree that it shall be 
well built and properly yy with docks, 
wharves, &c. The privilege is for 99 years, but at 


the expiration of 30 years the government will be 
at liberty to grant otherconcessions. At the expi- 
ration of 99 years the line, with all its appur- 
tenances, will become the property of the State. 
Work must be begun by March next, and the line 
finished within five years. The contractors on 
their part undertake to arrange for the payment 
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of the ruinous debt incurred in France and 
England. Large grants of land, and permission 
to work the Opoteca and other mines, are induce- 


ments Honduras gives the contractors, as well as | 
—— to connect their lines with those of | 


vador and Tegucigal Messrs. Waterbur 
and Hance have organized a company in New Yor 
=— will carry out the stipulations of the con- 
ract. 


CoMPRESSED PaPER Doors are said to be more 
effective in a the march of flames than even 
doors of w lined with tin, which have now 
superseded iron doors for this purpose. 


East RiveR BRIDGE PLANS FOR CARS, CAR-| 


RIAGES AND Foot PasSSENGERS,—‘‘The build- 
ing of the iron superstructure at the New York 
end of the bridge,” said Engineer C, C. Mar- 
tin, ‘“‘has led many to suppose that the foot 
passengers and carriages and trucks are to pass all 
the way over at a lower level than the cars. But 
such is not the fact. It is true that at the entrance 
from Chatham street the car tracks are above, but 
there is a gradual rise of the main roadway from 
the street to the towers, and between the towers 
the foot promenade is about level with the tops of 
the cars. The promenade is in the center, but it 
affords a clear view over the tops of the cars and 
over the double roadway on each side. It is fifteen 
feet seven inches wide.’ 

The original plan was to bring the cars, vehicles, 
and passengers out on the same level. It was 
changed to the = plan, so that the switching 
of the cars at the terminus should not interfere 
with foot passengers or vehicles. Those who wish 
to ride in the cars will have to mount to the rail- 
road depot, but the foot passengers will enter upon 


the bridge at the street level and ascend at a grade | ! 


of 84 feet in 100 feet. The cars will run on either 
side of the promenade and next to it. The two 
roadways for carriages and trucks will be outside 
of the car tracks, and, for the most part, will be on 
a level with them. 

The total width of the ie is 85 feet. There 
is room for a train of cars and two lines of vehicles 
to pass on each side of the foot promenade. The 
view from the cars will not be so good as that from 
either the foot ——_ or the oe Those 
in carriages will have an opportunity to look over 
the railing, which is seven feet four inches high. 
The edges of the foot promenade will be about 
thirty-five feet from the side of the bridge. The 
space under the promenade will be used for tele- 
graph and telephone wires. It is expected that 
the foot promenade will be finished and ready for 
use on Monday. The contract for the iron super- 
structure of the ante ey requires that the 
work shall be done by May 25, and the prospects 
are that it will be finished on time. The man 

lace cars and the rolling stock are already 
fnished. It is estimated that the time occupied 
by the cars in passing from end to end of the 
bridge will be four minutes. The following in- 
formation about the bridge is authentic: 

Construction commenced Jan. 8, 1870. 

Size of New York caisson, 175x102 feet. 

Size of Brooklyn caisson, 168x102 feet. 

Timber and iron in caisson, 5,253 cubic yards. 

Concrete in well holes, chambers, etc, 5,669 cubic 


feet. 

Weight of New York caisson, about 7,000 tons. 
Weight of concrete filling, 8,000 tons. 

New York tower contains 46,945 cubic yards 
masonry. ; 

Brooklyn tower contains 32,214 cubic yards ma- 


sonry. 

Length of river span, 1,595 feet 6 inches. 

Length of each land span, 980 feet, 1,860 feet. 

Length of Brooklyn approach, 971 feet. 

Length of New York approach, 1,562 feet 6 
inches. 

Total length of bridge, 5,989 feet. 

Width of bridge, 85 feet. 

Number of cables, 4. 

Diameter of each cable, 15$ inches. 

First wire was run out May 29, 1877. 

Cable making really commenced June 11, 1877. 

Length of each single wire in cables, 3,579 feet. 

Length of wire in four cables, exclusive of 
wrapping wire, 14,861 miles. : , 

Weight of four cables, inclusive of wrapping 
wire, 3,538} tons. 

Ultimate strength of each cable, 12,200 tons. 

Weight of wire, nearly 11 feet per pound. — 

Each cable contains 5,296 el, not twisted 
galvanized steel oil-coated wires, closely wrapped 
to a solid cylinder 15% inches in diameter. 

Depth of tower foundation below high water, 
Brooklyn, 45 feet. 
t Depth of tower foundation below high water, 
New York, 78 feet. 

Size of towers at high water line, 140x59 feet. 

Size of towers at roof course, 136x53 feet. 

Total height of towers above high water, 278 


feet. 

Clear height of bridge at center of river span 
above high water at 90 degrees F., 135 feet. 

Height of floor at towers above high water, 119 
feet 3 inches. 

Grade of roadway, 3} feet in 100 feet, 
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Height of towers above roadway, 159 feet. 


| Size of anchorages at base, 129x119 feet. 


| Size of anchorages at top, 117x104 feet. 

Height of anchorages, 89 feet front, 85 feet rear. 
Weight of each anchor plate, 23 tons. 
Engineer, Col. W. A. Roebling.—The Sun. 


| MEXICAN CENTRAL R. R.—Boston, April 2.— 
| The annual meeting of the Mexican Central Rail- 
way Company was held in this city to-day. The 
| Statement of the earni and expenses for 1882 
| shows a net revenue which was sufficient to pay 
| all coupon interest of the year, including the cou- 
— due January, 1883, amounting to 565, and 
|leave a net surplus for the year of $588,961 in 
| United States eee The following directors 
| Were chosen: Thomas Nickerson, William Rotch, 
Charles J. Paine, Frank Morrison, Royal M. Pulsi- 
fer, Albert W. Nickerson, Theodore Nickerson, 
Levi C. Wade, Andrew B. Lawrie, Benjamin P. 
Cheney, Isaac T. Burr, of Boston ; Levi Z. Leiter, 
of Chicago ; Robert R. Symon, of New York; 
Frederick L. Ames, of Boston ; Rudolph Fink, Se- 
bastian Camacho, and Ramon G. Guzman. On Feb. 
22 the line was completed 533 kilometres north 
from the City of Mexico, and on March 24 from 
El Paso south 500 kilometres of the line had been 
finished. On the southern division the govern- 
ment has accepted for the payment of the subsidy 
400 kilometres, and on the Chihuahua division 175 
kilometres, and has given orders on the Treasury 
Department for subsidy certificates amounting to 
$4,605,500. The Treasury Department has deliv- 
ered to the company on account of subsidy earned 
certificates amounting to $1,318,000, on which 
there has been collected in cash $969,142. Up to 
March 1, 1883, the total amount of subsidy ordered 
paid amounted to $6,744,000. Certificates amount- 
ing to $1,661,250 had been delivered up to that 
date, on which there has been collected $1,134,856 
in cash. The road has 77 locomotives, 79 passen- 
ger, 1,376 freight, and 250 construction cars. Steel 
rails sufficient for 152 kilometres are on their way 
from England for Mexico, and: material for the 
building of 344 kilometres has been sent from New 
Orleans to El Paso. Ample means for the com- 
pletion of the main line not later than July 4, 
1884, have been provided. After the election the 
meeting dissolved, and subsequently the directors 
a and organized by the re-election of the old 
officers. 


NATIONAL EXPOSITION OF RAILWAY 
APPLIANCES—HOW PREPARATIONS 
PROGRESS. 


Attention is —~— called to the coming National 


Exposition of Railway Appliances, by the an- 
nouncement of the fact that Stephenson’s Rocket, 
the first practical locomotive built, has been 
secured for the exhibit of ‘‘Old Curiosities.” This 
locomotive has for several years been preserved in 
the museum at South Kensington, Eng., where, 
elevated on a estal, almost as uncouth, but far 
more powerful than a Hindoo god, it is one of the 
important objects of attraction and interest to all 
intelligent visitors. It is fitting indeed that this 
almost sacred relic should be brought to this vast 
inland city of the western world, for it marks, and 
was itself the first successful application of that 
— which has made the settlement of the great 

est and the present development of Chicago 
possible. 

In view of the unexpected and wholly unpre- 
cedented demand for room by those who desire to 
exhibit, the board of commissioners have decided 
to add largely to the floor space of the present 
building, and also to erect an immense annex. 
The result will be to add, altogether, about 200,- 
000 square feet to the space heretofore available 
for exposition purposes. In other words, the 
present space is to be nearly quadrupled. 

The extension of the floor space in the present 
building includes a large addition to the portion 
devo to machinery requiring power. A very 
large number of entries of iron wood-working 
machinery have been made, and the display in 
this respect will equal anything ever seen before 
on this continent. One firm, it is stated, _ 
have twenty-six expensive machines in operation. 

The steam supply will be increased from 200 
horse-power to , besides which it is e 
that a boiler of 100 horse will be placed in an- 
nex. This will nearly quadruple the present steam 
capacity. A large new dining-room or restaurant 
is being added, which will be in charge of a first- 
class caterer. 

THE ANNEX. 


The annex will consist of two pavilions extend- 
ing south and parallel to each other 400 ft., with 
an open court between them 100 ft. wide, The 

| east pavilion will be 90 ft. in depth, and the west 
jone 70. Both of these pavilions will be divided 
into stalls 16 ft. in width, in each of which will be 
placed a locomotive or acar. The vast central 
court will be divided by aisles into suitable spaces, 
which are being allotted to applicants whose ex- 
hibits are suited to such location. Many of these 
exhibitors will erect ornamental booths in which 
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to display their articles. The eastern portion o 
the count will contain an immense ransfertabin 
by means of which cars and locomotives can be 
quickly moved into or out of their respective 
stalls. There will also be several railway tracks 
in the court, at least 400 ft. in length, in which 
various devices, such as brakes, couplers, etc., as 
well as improvements in engines and cars can be 
tested. In the center of the court a band-stand 
will be erected, from which music will be furnish- 
ed afternoons and evenings. 


THE ‘‘OLD CURIOSITY SHOP.” 

Running transversely across the southern end of 
the court will be the ‘old curiosity shop,” a 
building ially designed for its eee. This 
will contain a most interesting collection of the 
earliest railway appliances, and curious and at- 
tractive articles from every department of railway 
service. One of the most remarkable objects in 
this collection will be George Stephenson’s ‘“ Roc- 
ket,” the first locomotive ever built. A cable- 
— from Commissioner Peters, who resides in 

mdon, states the directors of the South Ken- 
sington Museum have consented to permit their 
almost sacred relic to be sent across the Atlantic 
to be placed in the exposition. Several other very 
old locomotives have already been secured for this 
exhibit, one of which will be brought here by the 
engineer who ran it forty years. The universal 
attention which this exhibit and others to be 
located in the annex will attract must necessarily 
make the ground space of the court as valuable 
and desirable as that in the present building. 


THE GALLERIES. 

The galleries of the present building will be de- 
voted to light articles, models, etc., and will pre- 
sent hundreds of illustrations of human ingenuity. 
This portion of the building will be fully as at- 
tractive to the public as any other. It should also 
have been mentioned that the annex is so planned 
that the partitions can be extended southward in 
case more room should be needed. There are now 
nearly enough entries of locomotives and cars of 
all descriptions to fill the space to be devoted to 
the stalls now provided for, and a considerable 
addition will p: bly be needed. Two other fea- 
tures of the exposition will, no doubt, prove very 
attractive. One of these is a series of exhibits from 
along the lines of the Southern railways, consist- 
ing of tropical P ants, shrubs, etc., both orna- 
mental and useful. Many car-loads of these col- 
lections will be distributed in a tasteful manner 
throughout the grounds and spaces of the present 
building and the annex The other special at- 
tractions referred to embrace large collections of 
fish entered by several of the railways running into 
the fishing ae of Michigan, Wisconsin and the 
northwest. The large plate glass tanks around the 
central fountain will accommodate these most 
interesting exhibits. The foregoing is merely an 
outline of matters relating to what will be by far 
the largest and most interesting exposition ever 
held in Chicago. The wide scope and reach of the 
enterprise, the character and energy of the board 
of Jee = = at committee, 
and the eagerness with which space is being applied 
for and entries of exhibits made, all comin to 
insure a remarkable success for this exposition. 


>.> 


THE IRON AND STEEL MARKETS. 


NEW YORK, 

Transactions continue of moderate dimensions. No. 
1 Foundry, $28.50@$24; No. 2, $21.50@$22.50; Gray 
Forge, $18@$20; Furnace Bessemer, $22@$23; Scotch, 
$21@$26; Cargo Scrap, $25.50; No. 1 Wrought, $26 
@$27; Steel Rails, $39; Tees, $23@$24; Double-Heads, 
$27.50. Tin plates, large importations continue. 

PHILADELPHIA. 

A more active and healthful demand prevails, though 
better prices are not obtainable. Foundry Irons are 
moving freely for current requirements at $23.50@ 
$25.50, and Mill Irons at $18@20, at furnace, accord- 
ing to quality. Nails are in active demand at $3.15@ 
$3.25. Merchant bar orders have been crowding in 
more freely, but very low prices prevail, 2@23\c. 
Steel Rail orders are booked at $38.50@$40. Old 
material is dull and weak. Construction Iron: Tank, 
2.50c: Shell, 3.50c; Flange, 4.50c; Angle, 2.50c; 
Beams and Channel, 3.50c; Scrap, $26; Cast, $20; 


Tees, $24. 
PITTSBURGH. 

The manufacturers held a meeting and found trade 
fairly active but prices very weak. It is said, though 
not officially corroborated, that a demand for a reduc- 
tion will be made, running from 10 to 20 per cent. in 
skilled labor. A strike is probable, though more will be 
known as to probabilities after Saturday, April 7, when 
the National Scale Convention meets. The ore question 


is still unsettled. 4 
CHICAGO. 


The demand for building iron and hardware and nails 
is improving, though prices are weak. Foundry and 
mill work is increasing. 








